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Tt, TRILLIUM, 
EXECUTIVE SUMMARY 

Foaming occurred during the analyses of all samples except 
the trip blank and the field blank. Foaming was considerable 
during the analysis of Sample S5-19. The analyst was reguired to 
stop the analytical run to protect the instrument. During the 
reanalysis of Sample S5-19, one of the surrogates did not meet 
recovery criteria. Insufficient sample volume remained to 
reanalyze this sample as reguired. Positive results and 
detection limits for S5-19 were gualified as estimated. 

Data guality for other samples in this sample delivery group 
was good. Methylene chloride results in two samples were 
corrected to "ND" because the results reported were below the MDL 
determined by the PQL study for this project. 

Cooler temperature upon receipt of samples by the laboratory 
was 12°C. Temperatures outside the range of 4°C +2°C may 
adversely affect the volatile compounds. 

Validation of organic data is conducted in conformance with 
Environmental Protection Agency (EPA) Functional Guidelines for 
Evaluating Organics Analyses, February 1, 1988, with 
modifications by EPA Region I, November 1, 1988. 

Based on the supporting documentation, gualifier codes may 
be added, deleted, or modified by the data validator. Final 
results are either gualified or unqualified. Unqualified (valid) 
results mean that the reported values may be used without 
reservations. Validator qualified results are annotated with the 
following codes in accordance with the Functional Guidelines: 

U - The material was analyzed for, but was not detected 
above the level of the associated value. The 
associated value is either the sample quantitation 
limit or the sample detection limit. 

J - The associated value is an estimated quantity. 

R - The data are unusable (Note: analyte may or may not be 
present). 

UJ - The material was analyzed for, but was not detected. 
The associated value, which is either the sample 
quantitation limit or the sample detection limit, is an 
estimate and may be inaccurate or imprecise. 

These codes are used on the accompanying data summary sheets 
to qualify some of the results. 



Tt, TRILLIUM, 
Case Narrative 

Five treatment system samples were collected and submitted 
to PACE, Inc. on May 21, 1991. The laboratory was requested to 
perform volatile organics analyses (VOA) using Method 524.2. The 
analyte list for this method was amended pursuant to the QA/QC 
Plan for this project. "f 

The samples included in this Sample Delivery Group (SDG) 
are: 

Client ID 

S1-24FB 
S5-19 
S6-24 
S6-24DUP 
S6-24TB 

Lab ID 

3782 
3787 
3788 
3789 
3790 

Date of Collection 

05/21/91 
05/21/91 
05/21/91 
05/21/91 
05/21/91 



Tt, TRILL IUM ,NC 

V o l a t i l e s 

The requirements to be checked in validation are listed 
below. 

I. Holding Times 

II. GC/MS Tuning 

III. Calibration 

A. Initial 

B. Continuing 

IV. Blanks 

V. Surrogate Recovery 

VI. Matrix Spike/Matrix Spike Duplicate 

VII. Field Duplicates 

VIII. Internal Standards Performance 

IX. TCL Compound Identification 

X. Compound Quantitation and Reported Detection Limits 

XI. Tentatively Identified Compounds 

XII. System Performance 

XIII. Overall Assessment 



-t TRILLIUM. 
I. Holding Times 

All samples were received preserved and analyzed within the 
14-day holding time for preserved samples. 

II. GC/MS Tuning 

GC/MS tuning and mass calibrations were within criteria. 

III. Calibration 

Areas were manually integrated for one or more compounds in 
each of the standards in this data package. No evaluation of 
these manual integrations can be performed, as no hard copy 
documentation was provided. Such documentation has been 
reguested from the laboratory. The validation has been completed 
on the assumption that the manual integrations done and reported 
by the laboratory were valid and correct. No sample data appear 
to be affected. 

A. Initial 

Initial calibration criteria were met on 5/23/91, 

B. Continuing 

Continuing calibration criteria were met on 5/30/91. 

IV. Blanks 

The trip blank, field blank, and method blanks were clean. 

V. Surrogate Recovery 

The percent recovery for toluene-d8 was below QC criteria 
for the analysis of Sample S5-19. This sample was not rerun as 
required because insufficient sample volume remained. Postive 
results and detection limits were estimated for Sample S5-19. 

All other surrogate recoveries were within acceptance 
criteria. 

VI. Matrix Spike/Matrix Spike Duplicate 

A matrix spike (MS) and matrix spike duplicate (MSD) were 
performed on Sample S6-24. Data were within acceptance criteria. 

v 
_ 



^ T TRILLIUM, 
VII. Field Duplicates 

Samples S6-24 and S6-24DUP were s u b i t t e d a s d u p l i c a t e 
samples . No compounds were de t ec t ed in e i t h e r sample. 

VIII. Internal Standards Performance 

Internal standards areas and retention times were 
acceptable. 

IX. TCL Compound Identification 

TCL compound identifications were acceptable. 

X. Compound Quantitation and Reported Detection Limits 

The laboratory performed a practical quantitation limit 
(PQL) study for the Method 524.2 analyses for this project on 
October 15, 1990. Method detection limits (MDLs) determined 
through that PQL study should have been used for reporting 
purposes for these treatment system samples. MDLs determined 
through the PQL study were as follows: 

Compound MDL fuq/L) 

Vinyl Chloride 0.48 
Chloroethane 0.49 
Methylene Chloride 4.41 
1,1-Dichloroethene 0.67 
1,1-Dichloroethane 0.54 
trans-1,2-Dichloroethene 0.50 
Chloroform 0.53 
1,2-Dichloroethane 0.52 
1,1,1-Trichloroethane 0.44 
Carbon Tetrachloride 0.43 
Bromodichloromethane 0.38 
1,2-Dichloropropane 0.45 
cis-1,3-Dichloropropene 0.33 
Trichloroethene 0.42 
Dibromochloromethane 0.3 3 
1,1,2-Trichloroethane 0.43 
Benzene 0.58 
trans-1,3-Dichloropropene 0.07 
Bromoform 0.49 
Tetrachloroethene 0.51 
1,1,2,2-Tetrachloroethane 0.44 
Toluene 0.45 



^ f TRILLIUM. 

Compound 

Chlorobenzene 
Ethylbenzene 
m-Xylene 
o-, p-Xylene 
1,2-Dichloroethane-d4 
Toluene-d8 
Bromofluorobenzene 

MDL (uq/L) 

0.44 
0.51 
0.48 
0.93 
0.50. 
0.45 
0.36 

Methylene chloride was reported in Samples S5-19 and S6-24 
at concentrations below the MDL determined by the PQL study for 
this project. Methylene chloride concentrations in these two 
samples were corrected to be "ND." 

The result reported for 1,1,1-trichloroethane in Sample S5-
19 (29 ug/L) was beyond the calibration range of the instrument 
(25 ug/L). Positive results for this sample were already 
qualified as estimated. 

All other results and detection limits were acceptable with 
regard to the supporting data. 

XI. Tentatively Identified Compounds 

No TICs were reported for this sample delivery group. 

XII. System Performance 

System performance was acceptable. 

XIII. Overall Assessment of Data for a Case 

Methylene chloride was corrected to be "ND" in Samples S5-19 
and S6-24. 

With the exception of the difficulties encountered by the 
laboratory during the analysis of Sample S5-19, data quality was 
good. Positive results and detection limits for Sample S5-19 
were qualified as estimated. 



UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

PACE Project Number: 810522501 

95 0037820 
05/21/91 
05/22/91 

Units MDL Sl-24 FB 

00026 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 MODIFIED 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene ---
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Di bromoch1oromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform — -
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

ug/L 
ug/L 
ug/L 
ug/L -
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
" 0/5 
0.5 

" 0:S 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

ND 
ND 
ND 
ND 
ND 
ND 

~ND 
"ND 
ND 
NO 
ND 
ND 

ND 
ND 
ND 
NO 
ND 
ND 

ND 
ND 
NO 
ND 
ND 
ND-

ND 
ND 

MDL Method Detection Limit 
ND Not detected at or abov_e the MDL. 



UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodi chloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Di bromoch1oromethane 
1.1.2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

PACE Project Number: 810522501 

1 » 

MODIFIED 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0037870 
05/21/91 
05/22/91 
S5-19 

NO | "VV 
3*3 K)& -L 
2.0J 
4.6-
ND w<J 

ND wJ 
ND 1 
ND-1-
29J 
ND W--
ND 

NO 
ND 
NO 
NO 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND — 

000J0 

MDL Method Detection Limit 
NO Not detected at or above the MDL. 

\ 



UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

PACE Project Number: 810522501 

95 0037889 
05/21/91 
05/22/91 

Units MDL S6-24 

00042 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 MODIFIED 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1.2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/b 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

NO 
ND 
J^rTixTD 
NO 
ND 
ND 

ND 
NO 
ND 
NO 
ND 
ND 

ND 
ND 
NO 
NO 
ND 
NO 

ND 
ND 
ND 
ND 
NO 
ND 

ND 
ND 

i^y 

MDL Method Detection Limit 
NO Not detected at or above the MDL. 

V 



UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

PACE Project Number: 810522501 

95 0037897 
05/21/91 
05/22/91 

Units MDL S6-24 Pup 

0 0 0 4 6 

VOLATILE ORGANICS BY 524.2 MODIFIED 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodi chloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

ND 
NO 
ND 
NO 
NO 
ND 

NO 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
NO 
ND 
ND 
ND 

ND 
NO 
NO 
ND 
ND 
NO 

ND 
ND 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
ci s-1,3-0i chloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1.2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

PACE Project Number: 810522501 

MODIFIED 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L, 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0037900 
05/21/91 
05/22/91 
S6-24 TB 

ND 
ND 
ND 
ND 
ND 
NO 

NO 
ND 
ND 
NO 
ND 
ND 

ND 
ND 
NO 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

00051 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 
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-ft, TRILLIUM, 
EXECUTIVE SUMMARY 

Data quality for other samples in this sample delivery group 
was good. Methylene chloride results in most samples were 
corrected to "ND" because the results reported were below the MDL 
determined by the PQL study for this project. Many of the 
results for 1,1,1-trichloroethane and one result for 
tetrachloroethene were gualified as estimated because the results 
exceeded the calibration range of the instrument. 

Cooler temperature upon receipt of samples by the laboratory 
was 12°C. Temperatures outside the range of 4°C +2°C may 
adversely affect the volatile compounds. 

Validation of organic data is conducted in conformance with 
Environmental Protection Agency Functional Guidelines for 
Evaluating Organics Analyses, February 1, 1988. 

Based on the supporting documentation, qualifier codes may 
be added, deleted, or modified by the data validator. Final 
results are either qualified or unqualified. Unqualified (valid) 
results mean that the reported values may be used without 
reservations. Validator qualified results are annotated with the 
following codes in accordance with the Functional Guidelines: 

U - The material was analyzed for, but was not detected 
above the level of the associated value. The 
associated value is either the sample quantitation 
limit or the sample detection limit. 

J - The associated value is an estimated quantity. 

R - The data are unusable (Note: analyte may or may not be 
present). 

UJ - The material was analyzed for, but was not detected. 
The associated value, which is either the sample 
quantitation limit or the sample detection limit, is an 
estimate and may be inaccurate or imprecise. 

These codes are used on the accompanying data summary sheets 
to qualify some of the results. 



TTRILLIUM, 

Case Narrative 

Twenty samples were collected and submitted to PACE, Inc. on 
May 21, 1991. The matrix spike and matrix spike duplicate were 
performed on Sample Tl-EFF. The laboratory was requested to 
perform volatile organics analyses (VOA) using Method 524.2. The 
analyte list for this method was amended pursuant to the QA/QC 
Plan for this project. 

The samples included in this Sample Delivery Group (SDG) 
are: 

Client ID 

Tl-Ll 
T1-L2 
T1-L3 
Tl-EFF 
Tl-EFFDUP 
Tl-EFFFB 
T1-EFFTB1 
T1-EFFTB2 
T2-L1 
T2-L2 
T2-L3 
T2-EFF 
T3-L1 
T3-L2 
T3-L3 
T3-EFF 
T4-L1 
T4-L2 
T4-L3 
T4-EFF 

Lab ID 

3792 
3793 
3794 
3795 
3796 
3797 
3978 
3799 
3801 
3802 
3803 
3804 
3806 
3807 
3808 
3809 
3811 
3812 
3813 
3814 

Date of Coll 

05/21/91 
05/21/91 
05/21/91 
05/21/91 
05/21/91 
05/21/91 
05/21/91 
05/21/91 
05/21/91 
05/21/91 
05/21/91 
05/21/91 
05/21/91 
05/21/91 
05/21/91 
05/21/91 
05/21/91 
05/21/91 
05/21/91 
05/21/91 

ection 



Tt, TRILLIUM, 
V o l a t i l e s 

The requirements to be checked in validation are listed 
below. 

I. Holding Times 

II. GC/MS Tuning 

III. Calibration 

A. Initial 

B. Continuing 

IV. Blanks 

V. Surrogate Recovery 

VI. Matrix Spike/Matrix Spike Duplicate 

VII. Field Duplicates 

VIII. Internal Standards Performance 

IX. TCL Compound Identification 

X. Compound Quantitation and Reported Detection Limits 

XI. Tentatively Identified Compounds 

XII. System Performance 

XIII. Overall Assessment 



I. Holding Times Tt TRILLIUM, 
All samples were analyzed within the 14-day holding time for 

preserved samples. 

II. GC/MS Tuning 

GC/MS tuning and mass calibrations were within criteria. 

III. Calibration 

Areas were manually i n t e g r a t e d for one or more compounds in 
each of t h e s t a n d a r d s in t h i s d a t a p a c k a g e . No e v a l u a t i o n of 
t h e s e manual i n t e g r a t i o n s can be p e r f o r m e d , a s no h a r d copy 
d o c u m e n t a t i o n was p r o v i d e d . Such d o c u m e n t a t i o n h a s been 
reques ted from t h e l a b o r a t o r y . The v a l i d a t i o n has been completed 
on t h e assumption t h a t t he manual i n t e g r a t i o n s done and r e p o r t e d 
by t h e l a b o r a t o r y were v a l i d and c o r r e c t . No p o s i t i v e sample 
da t a were a f f e c t e d . 

A. Initial 

Initial calibration criteria were met on 5/23/91, 

B. Continuing 

Continuing calibration criteria were met on 5/30/91 and 
5/31/91 (14:06). 

Continuing calibration criteria were met on 5/31/91 (00:46) 
with the exception of the % difference for trans-1,3-
dichloropropene (actual 57.45; criteria 25). Detection limits 
for trans-1,3-dichloropropene were estimated in Samples T1-L3, 
Tl-EFF, T2-L1, T2-L2, T2-L3, T2-EFF, T3-L1, T3-L2, and T3-L3. 

IV. Blanks 

The trip blanks and method blanks were clean. 
Trichloroethene, bromoform, and ethylbenzene were reported in the 
field blank. The result reported for trichloroethene in Sample 
T2-L3 was qualified as less than the reported value. 

V. Surrogate Recovery 

The percent recovery for 1,2-dichloroethane-d4 was below QC 
criteria in Sample T2-EFF and above QC criteria in Sample T3-L3. 
Sample T3-L3 was rerun with acceptable results. Sample T2-EFF 
sample was not rerun as required. Positive results and detection 
liimts were qualified as estimated in Sample T2-EFF. 



-ft TRILLIUM, 
All other surrogate recoveries were within acceptance 

criteria. 

VI. Matrix Spike/Matrix Spike Duplicate 

A matrix spike (MS) and matrix spike duplicate (MSD) were 
performed on Sample Tl-EFF. Compounds were inadvertently spiked 
at only one-half the appropriate concentration in the MS, 
Percent recoveries were acceptable for the MS and MSD; however, 
because of the spiking error, relative percent differences were 
above criteria for all five spiking compounds. Since %RSD for 
unspiked compounds in the MS, MSD, sample, and duplicate were 
good, data were not qualified. 

VII. Field Duplicates 

Samples Tl-EFF and Tl-EFFDUP were subitted as duplicate 
samples. Compounds and concentrations (ug/L) reported were as 
follows: 

Compound Tl-EFF Tl-EFFDUP 

1,1-Dichloroethene 1.3 1.5 
1,1-Dichloroethane 1.5 1.7 
1,1,1-Trichloroethane 27 29 

Results met QC criteria. 

VIII. internal Standards Performance 

Internal standards areas and retention times were 
acceptable. 

IX. TCL Compound Identification 

TCL compound identifications were acceptable. 

X. Compound Quantitation and Reported Detection Limits 

The laboratory performed a practical quantitation limit 
(PQL) study for the Method 524.2 analyses for this project on 
October 15, 1990. Method detection limits (MDLs) determined 
through that PQL study should have been used for reporting 
purposes for these treatment system samples. MDLs determined 
through the PQL study were as follows: 



Compound 

Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Bromod ichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
m-Xylene 
o-, p-Xylene 
1,2-Dichloroethane-d4 
Toluene-d8 
Bromofluorobenzene 

-ft 
MDL (uq/L) 

0, 
0, 
4. 
0, 
0, 

48 
49 
41 
67 
54 

0.50 
0.53 
0.52 
0.44 
0.43 
0, 
0, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

38 
45 
33 
42 
33 
43 
58 
07 
49 
51 
44 
45 
44 
51 

0.48 
0.93 
0.50 
0.45 
0.36 

TRILLIUM .NC 

Methylene chloride was reported in all samples except the 
trip blanks and field blank. These reported concentrations were 
below the MDL determined by the PQL study for this project. 
Methylene chloride concentrations in these samples were corrected 
to be "ND." 

Results reported for 1,1,1-trichloroethane in all samples 
except the trip blanks and field blank were beyond the 
calibration range of the instrument (25 ug/L). Positive results 
for 1,1,1-trichloroethane in Samples Tl-Ll, T1-L2, T2-L1, T2-L3, 
T3-L1, T3-EFF, T4-L1, T4-L2, T4-L3, and T4-EFF were qualified as 
estimated. Other positive results for 1,1,1-trichloroethane met 
accuracy and precision criteria and were acceptable as reported. 

The result reported for tetrachloroethene in Sample T4-L1 
(54 ug/L) was beyond the calibration range of the instrument (25 
ug/L). This result was qualified as estimated. 

All other results and detection limits were acceptable with 
regard to the supporting data. 



- f t TRILLIUM. 
XI. Tentatively Identified Compounds 

No TICs were reported for this sample delivery group. 

XII . System Performance 

System performance was a c c e p t a b l e . 

X I I I . Overa l l Assessment of Data for a Case 

Methylene c h l o r i d e was c o r r e c t e d t o be "ND" in a l l samples 
except t h e f i e l d blank and t r i p b l anks . 

T e t r a c h l o r o e t h e n e was q u a l i f i e d a s e s t i m a t e d i n Sample 
T4-L1. 

The compound 1 , l , 1 - t r i c h l o r o e t h a n e was q u a l i f i e d a s 
e s t ima ted in t h e samples l i s t e d in Sect ion X. 

D e t e c t i o n l i m i t s f o r t r a n s - 1 , 3 - d i c h l o r o p r o p e n e w e r e 
q u a l i f i e d as e s t ima ted in t he samples l i s t e d in Sec t ion I I I . 



UNIFIRST/ENSR PACE Project Number: 810522502 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524"."2"MODIFIED 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1 ,-1-Dich loroethene 
1,1-Dichloroethane :-
trans-l.Z-Dichlcyroethene--,^;..--..-^— 

cis-1,2-Dichloroethene 1 " 
Chloroform 
1,2-Dichloroethane 
1,1.1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trich!oroethene 
Di bromoch1oromethane 
1,1,2-Trichloroethane 
Benzene 

Units 

ug/L 
ug/L 
ug/L 

~~ ug/L-

ug/L 

MDL 

0.5 
0.5 
0.5 

~a. 5 
0.5 
O.S.-

-ug / r 
—_g/r 

ug/L 
— u g / t 

ug/L" 
ug/L 

ug/L 
-ng/tr 

- 0 T 5 ~ 
-OT5~ 

0 . 5 
" O . T 

TJ75 • 

- o.s-

0.5 
• u.5-

t rans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene — 
Chlorobenzene ._ 

Ethyl benzene.— . _ 
Xylene, t o ta l . . . 

- t i g / t -
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

* ug/L 
-ug/_ 
ug/1 

-4jg/L 

• f j r5-
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 

-0.5 
0.5 
0.5 

? 5 . 0 0 3 7 9 2 7 0 0 n 3 -
05/21/91 ^ v U J J 
05/22/91 
T l - L l 

ND 
ND V ,/i 

.T : _ av -

4.2 

-ug /L 
- x i g y L 

0,5 
0.5. 

~ R0"~ 

• ND 
- 3 ? i -
' ND" 

NTT -

ND 
•-MO - " 
—ND- ' 

ND" 
ND 
NO 

NO 
ND_ 
8.0 

- • N O -
NO-

- ND---

_ND -
-J*D— 

MUL Method Detectiou L im i t _ 
ND Not. de tec ted . .a t_o r abpy_e_the_MDL^ . 



UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 MODIFIED 
Vinyl chloride 
Chloroethane 
Methylene chloride 
I"1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1.1,1-Trichloroethane 
Carbon tetrachloride 
Bromod i ch1oromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

PACE Project Number: 810522502 

Units MDL 

95 0037935 0 0 0 4 2 
05/21/91 
05/22/91 
T1-L2 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

NO 
ND 
JU4-
1.9 
3.0 
NO 

ND 
ND 
NO 
33 J 
ND 
NO 

NO 
ND 
ND 
ND 
ND 
NO 

ND 
NO 
ND 
NO 
ND 
ND 

ND 
ND 

't»*7\7 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



UNIFIRST/ENSR PACE Project Number: 810522502 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 MODIFIED 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1.2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

Units MDL 

95 0037943 
05/21/91 
05/22/91 
T1-L3 

00050 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

ND 
ND 
US M 
1.4 
1.9 
ND 

NO 
NO 
NO 
27 
ND 
ND 

ND 
NO 
NO 
ND 
NO 
ND 

ND * . \ 
ND 
ND 
NO 
NO 
ND 

ND 
NO 

i0>,\"^ 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1;l-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
ci s-1,3-Di chloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

PACE Project Number: 

Units 

MODIFIED 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

810522502 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0037951 
05/21/91 
05/22/91 
Tl-EFF 

ND 

1.3 
1.5 
ND 

NO 
ND 
NO 
27 
NO 
NO 

ND 
ND 
ND 
NO 
ND 
ND 

NDlul 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

00058 

MDL Method Detection Limit 
NO Not detected at or above the MDL. 



UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Di chloroethene 
Chloroform 
1,2-0ichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1.2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

PACE Project Number: 

Units 

MODIFIED 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

810522502 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0037960 
05/21/91 
05/22/91 
Tl-EFF DUD 

NO 
N D a * 
±r5MT> V 
1.5 
1.7 
NO 

NO 
NO 
NO 
29 
ND 
NO 

NO 
NO 
NO 
NO 
ND 
ND 

ND 
ND 
ND 
NO 
NO 
NO 

NO 
NO 

00066 

»v 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

PACE Project Number: 

Units 

MODIFIED 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

810522502 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0037978 
• 05/21/91 
05/22/91 
Tl-EFF FB 

ND 
NO 
ND 
ND 
ND 
ND 

ND 
ND 
NO 
ND 
ND 
ND 

ND 
NO 
.91 
NO 
ND 
ND 

ND 
1.5 
ND 
ND 
NO 
ND 

1.5 
ND 

00073 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



UNIFIRST/ENSR PACE Project Number: 810522502 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

Units MDL 

MODIFIED 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

ND 
ND 
NO 
ND 
ND 
NO 

ND 
NO 
NO 
NO 
ND 
NO 

NO 
ND 
NO 
NO 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

95 0037986 Q 00 8 0 
05/21/91 
05/22/91 
Tl-EFF TBI 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



UNIFIRST/ENSR PACE Project Number: 810522502 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 MODIFIED 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1 ,l-D1chloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

Units MDL 

95 0037994 
05/21/91 
05/22/91 
Tl-EFF TB2 

00084 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
NO 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

NO 
ND 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



UNIFIRST/ENSR PACE Project Number: 810522502 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 MODIFIED 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

Units MDL 

95 0038010 
05/21/91 0 0 0 8 8 
05/22/91 
T2-L1 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

ND 
N D T S » > 

1.5 
4.7 
ND 

NO 
ND 
ND 
33 J 
ND 
NO 

ND 
ND 
ND 
ND 
ND 
ND 

NO U-_ 
NO 
13 
ND -
ND 
NO 

ND 
ND 

Av tf 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

ci s-1,2-Di chloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Tri chloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

PACE Project Number: 

Units 

MODIFIED 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

810522 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

502 

95 0038028 
05/21/91 
05/22/91 
T2-L2 

ND 
N D ^ »t 
y iT toO ir 
1.5 
3.0 
ND 

ND 
ND 
NO 
30.0 
ND 
ND 

ND 
ND 
ND 
NO 
ND 
ND 

NDUJ 

ND 
ND 
ND 
ND 
ND 

ND 
ND 

00097 

> ,\<U 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



UNIFIRST/ENSR PACE Project Number: 810522502 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 MODIFIED 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

ci s-1,2-DIchloroethene 
Chloroform 
1,2-01chloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Di bromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
Xylene, total 

95 0038036 
05/21/91 n n ] 0 5 
05/22/91 U U ' U J 

Units MDL T2-L3. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

ND 
NO 
i-a-A) 
7*N 
3.7 
ND 

ND 
ND 
ND 
31-
ND 
ND 

ND 
ND 
1.2U-
NO 
ND 
ND 

ND U-_ 
NO 
NO 
NO 
NO 
NO 

ND 
NO 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-D1chloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodi chloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

ect Number 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

810522502 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0038044 
05/21/91 
05/22/91 
T2-EFF 

ND *-_ W / 
ND UJ 
W5 MD 
1.3J 
1.7_ 
NDlxJ 

ND 
ND 
ND -L 
27.0 -
ND U 
ND ) 

ND 
ND 
ND 
ND 
ND 
ND 

ND-J 
ND \ 
ND 
NO 
ND 
ND 

ND j 
ND -

001 1 4 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

PACE Project Number: 810522502 

Units MDL 

95 0038060 
05/21/91 n Q i 2 2 
05/22/91 U U I --
T3-L1 

VOLATILE ORGANICS BY 524.2 MODIFIED 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Di bromoch1oromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

NO 
ND 
>r_-N>0 
1.6 
4.4 
ND 

NO 
ND 
ND 
3U 
NO 
NO 

ND 
ND 
ND 
ND 
ND 
NO 

ND aJ 
ND 
13 
ND 
ND 
ND 

NO 
ND 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



UNIFIRST/ENSR PACE Project Number: 810522502 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

Units MDL 

95 0038079 
05/21/91 
05/22/91 
T3-L2 

001 31 

VOLATILE ORGANICS BY 524.2 MODIFIED 
Vinyl chloride 
Chloroethane 
Methylene chloride 
l;l-01chloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

ci s-1,2-Di chloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

ND 
NO 
U< N V 
1.3 
3.3 
NO 

NO 
ND 
ND 
30.0 
ND 
NO 

ND 
ND 
ND 
NO 
ND 
ND 

N D ( ^ 
ND 
ND 
NO 
ND 
ND 

NO 
NDS 

* V " N 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



UNIFIRST/ENSR 

PACE Sample Number: 
Date Col lec ted: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

PACE Project Number: 810522502 

Units MDL 

95 0038087 
05/21/91 
05/22/91 
T3-L3 

001 39 

VOLATILE ORGANICS BY 524.2 MODIFIED 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2'Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

NO 
ND 
i-rtf-MT 
1.5 
2<3&ri 
NO 

NO 
ND 
NO 

2^ 1°-
ND 
ND 

NO 
ND 
NO 
ND 
NO 
ND 

NO UL_ 
ND 
ND 
NO 
NO 
ND 

NO 
ND 

tv>tf 
* ' 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



UNIFIRST/ENSR PACE Project Number: 810522502 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

Units MDL 

95 0038095 
05/21/91 0 0 1 5 3 
05/22/91 U 

T3-EFF 

VOLATILE ORGANICS BY 524.2 MODIFIED 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

NO 
ND 
>S>D 
1.4 
2.3 
NO 

ND 
NO 
ND 
31J 
NO 
NO 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
NO 
ND 
ND 
NO 

ND 
ND 

tvV< , \ ^ 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



UNIFIRST/ENSR PACE Project Number: 810522502 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

Units MDL 

95 0038117 
05/21/91 n . , , , . 
05/22/91 0 U I 0 I 
T4-U 

VOLATILE ORGANICS BY 524.2 MODIFIED 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodi chloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Di bromoch1oromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

ND 

u r NTD v- \\ 
ND 
4.7 
NO 

NO 
NO 
NO 
34.0 _T 
NO 
ND 

ND 
ND 
NO 
NO 
NO 
NO 

ND 
ND 
54 _ 
NO 
ND 
ND 

ND 
NO 

7* 

MDL Method Detection Limit 
ND Not detected at or above the MDL, 



UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.; 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-DIchloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1.3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

PACE Project Number: 

Units 

MODIFIED 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

810522 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

502 

95 0038125> 
05/21/91 
05/22/91 0 0 1 6 9 
T4-L2 

N D \ 7 
ND *V_,\U-1 

1.1 
4.5 
NO 

NO 
ND 
ND 
35>i 
NO 
NO 

ND 
ND 
ND 
ND 
NO 
ND 

NO 
NO 
5.6 
ND 
NO 
NO 

ND 
NO 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-01chloroethene 
1,1-Oichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-01chloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

PACE Project Number: 

Units 

MODIFIED 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
*ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

810522502 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0038133 
05/21/91 
05/22/91 
T4-L3 

ND 
ND , *, 
WS A)P l 

1.6 
3.9 
NO 

NO 
ND 
ND 
33j 
ND 
ND 

ND 
ND 
NO 
ND 
ND 
NO 

ND 
ND 
NO 
ND 
ND 
NO 

ND 
ND 

0 017 8 

-

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.; 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Di bromoch1oromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

PACE Pre 

MODIFIED 

)ject Number: 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

810522502 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0038141 
05/21/91 
05/0229,10 6 
T4-EFF 

ND ,,^V\a 

1.5 
4.0 
ND 

NO 
NO 
ND 
334 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
NO 
NO 
NO 
NO 

NO 
ND 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 
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Tt TRILLIUM, 
EXECUTIVE SUMMARY 

Samples were submitted for both CLP and Method 524.2 
analyses. Analytical data for both methods was submitted by the 
laboratory in a single data package; therefore, this validation 
report includes both analyses. 

The analyte list for Method 524.2 analyses was reduced for 
the Wells G&H project. However, because of its unfamiliarity 
with the project, Aquatec analyzed for the full analyte list. 
For Method 524.2 analyses, compounds not being considered in this 
project were "lined out" on the Form Is submitted with this 
validation report. 

The chain of custody (COC) form for samples collected on 
5/24/91 indicates that the field sample (G16D), field duplicate, 
and colocated sample were collected on the same day at exactly 
the same time. If that is the case, the colocated sample is more 
appropriate considered a second field duplicate. This COC also 
indicates that the field blank was collected on the same day at 
exactly the same time as the field sample, field duplicate, and 
colocated sample. This does not seem possible. 

Three samples, all designated G13S, were collected on each 
of three consecutive days. The same is true of samples 
designated G15D and G16D. The laboratory has distinguished these 
samples by adding a "1," "2," and "3" to the end of the sample 
name (e.g., G13S1, G13S2, G13S3). However, there is no 
documentation in the data package regarding the correlation of 
these designations with the samples (i.e., G13S1: is the sample 
taken on 5/25 or 5/24 or 5/23, etc.). 

As noted in its case narrative, Aquatec experienced 
difficulties during the analysis of Sample CU1-6. The sample 
appeared to plug the column, and no compounds were detected. A 
reanalysis was attempted with the same results. Since no data 
were obtained, this sample was excluded from the data validation 
process. 

Cooler temperatures were not recorded by the laboratory upon 
receipt of samples. Cooler temperatures outside the 4°C +2°C 
range may adversely affect the volatile compounds. 

Validation of organic data is conducted in conformance with 
Environmental Protection Agency (EPA) Functional Guidelines for 
Evaluating Organics Analyses, February 1, 1988, with 
modifications by EPA Region I, November 1, 1988. 

Based on the supporting documentation, qualifier codes may 
be added, deleted, or modified by the data validator. Final 
results are either qualified or unqualified. Unqualified (valid) 
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results mean that the reported values may be used without 
reservations. Validator qualified results are annotated with the 
following codes in accordance with the Functional Guidelines: 

U - The material was analyzed for, but was not detected 
above the level of the associated value. The 
associated value is either the sample quantitation 
limit or the sample detection limit. 

J - The associated value is an estimated quantity. 

R - The data are unusable (Note: analyte may or may not be 
present). 

UJ - The material was analyzed for, but was not detected. 
The associated value, which is either the sample 
quantitation limit or the sample detection limit, is an 
estimate and may be inaccurate or imprecise. 

These codes are used on the accompanying data summary sheets 
to qualify some of the results. 
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Case Narrative 

Twelve samples were collected and submitted to Aquatec Inc. 
on May 25, 1991. The laboratory was requested to perform 
volatile organics (VOA) target compound list (TCL) analyses 
pursuant to the U.S. EPA Contract Laboratory Program. 

The samples included for in this Sample Delivery Group (SDG) 
for CLP analyses are: 

Client ID Lab ID Date of Collection 

CLG16D 
FBG16D 
FDG16D 
G13S1* 
G13S2* 
G13S3* 
G15D1* 
G15D2* 
G15D3* 
G16D1* 
G16D2* 
G16D3* 

135385 
135386 
135387 
135388 
135389 
135390 
135391 
135392 
135393 
135394 
135395 
135396 

05/24/91 
05/24/91 
05/24/91 

** 
** 
** 
** 
** 
** 
** 
** 
** 

T h r e e s a m p l e s w e r e c o l l e c t e d a n d s u b m i t t e d t o A q u a t e c I n c . 
on May 2 5 , 1 9 9 1 . T h e l a b o r a t o r y w a s r e q u e s t e d t o p e r f o r m 
v o l a t i l e o r g a n i c s (VOA) a n a l y s e s p u r s u a n t t o M e t h o d 5 2 4 . 2 . 

T h e s a m p l e s i n c l u d e d f o r i n t h i s 
a n a l y s e s a r e : 

SDG f o r M e t h o d 5 2 4 . 2 

C l i e n t ID L ab ID D a t e o f C o l l e c t i o n 

CU1-6 
CU7-10 
V140VCU 

1 3 5 3 4 5 
1 3 5 3 4 6 
1 3 5 3 4 7 

0 5 / 2 1 / 9 1 
0 5 / 2 1 / 9 1 
0 5 / 2 2 / 9 1 

* T h e n u m b e r s " 1 , " 
d e s i g n a t i o n s w e r e a p p l i e d 

" 2 , " a n d " 3 " a d d e d 
by t h e l a b o r a t o r y . 

t o t h e s a m p l e 

* * T h e s e s a m p l e s w e r e c o l l e c t e d o n 5 / 2 3 / 9 1 , 5 / 2 4 / 9 1 , o r 
5 / 2 5 / 9 1 . No d o c u m e n t a t i o n was p r o v i d e d w i t h t h e d a t a p a c k a g e t o 
c l a r i f y when s a m p l e s w e r e c o l l e c t e d . 
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V o l a t i l e s 

The requirements to be checked in validation are listed 
below. 

I. Holding Times 

II. GC/MS Tuning 

III. Calibration 

A. Initial 

B. Continuing 

IV. Blanks 

V. Surrogate Recovery 

VI, Matrix Spike/Matrix Spike Duplicate 

VII. Field Duplicates 

VIII. Internal Standards Performance 

IX. TCL Compound Identification 

X. Compound Quantitation and Reported Detection Limits 

XI. Tentatively Identified Compounds 

XII. System Performance 

XIII. Overall Assessment 
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I. Holding Times 

According to the chain of custody forms, all samples were 
preserved with HCL at the time of collection. Samples CLG16D, 
FBG16D, FDG16D, G13S1, G13S2, G13S3, G15D1, G15D2, G16D1, G16D2, 
CU7-10, and V140VCU were analyzed within the 14-day holding time 
for preserved volatile aqueous samples. Sample V140VCUDL was 
analyzed one day outside the 14-day holding time; all positive 
results and detection limits for that sample were qualified as 
estimated. 

Samples G15D3 and G16D3 were analyzed on 6/7/91. If these 
samples were collected on 5/23/91, the analyses would have been 
performed one day outside holding times. Because the sampling 
date is unknown, all positive results and detection limits for 
these two samples were qualified as estimated. 

II. GC/MS Tuning 

A. CLP 

GC/MS tuning and mass calibrations were within criteria. 

B. Method 524.2 

GC/MS tuning and mass calibrations were within criteria. 

III. Calibration 

A. Initial 

CLP 

Initial calibration criteria were met on 6/4/91 (Instrument 
OWAC). 

Initial calibration criteria were met on 5/31/91 (Instrument 
OWAD) with the exception of the %RSD for methylene chloride 
(actual 33.6; criteria 30) and acetone (actual 34.7; criteria 
30). Positive results for these compounds were qualified as 
estimated in Samples FDG16D and G16D3. 

Initial calibration criteria were met on 6/7/91 (Instrument 
OWAE) with the exception of the RRF for 2-butanone (actual 0.063; 
criteria 0.1) and the %RSD for methylene chloride (actual 33.1; 
criteria 30). Detection limits for 2-butanone were rejected and 
positive results for methylene chloride were estimated in Samples 
G16D2, G16D2MS, G16D2MSD, and CLG16D. 
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Method 52 4 . 2 

Initial calibration criteria were met on 6/3/91 and 6/6/91 
(Instrument 5100G). 

B. Continuing 

CLP 

C o n t i n u i n g c a l i b r a t i o n c r i t e r i a w e r e met on 6 / 6 / 9 1 
( I n s t r u m e n t OWAC) w i t h t h e e x c e p t i o n of t h e % d i f f e r e n c e fo r 
bromomethane ( a c t u a l 4 0 . 3 ; c r i t e r i a 25) . Data were not a f f e c t e d . 

C o n t i n u i n g c a l i b r a t i o n c r i t e r i a w e r e met on 6 / 7 / 9 1 
( I n s t r u m e n t OWAD) w i t h t h e e x c e p t i o n of t h e % d i f f e r e n c e f o r 
bromomethane ( a c t u a l 2 5 . 1 ) . Data were not a f f e c t e d . 

C o n t i n u i n g c a l i b r a t i o n c r i t e r i a w e r e met on 6 / 7 / 9 1 
( I n s t r u m e n t OWAE) w i t h t h e e x c e p t i o n of t h e RF f o r 2 - b u t a n o n e 
( ac tua l 0 .054) . Data were p rev ious ly q u a l i f i e d . 

Method 524.2 

C o n t i n u i n g c a l i b r a t i o n c r i t e r i a w e r e met on 6 / 3 / 9 1 
( Ins t rument 5100G). 

IV. Blanks 

CLP 

Acetone and methylene chloride were reported in Method 
Blanks VBLKA6, VBLKC4, and VBLKC2, Methylene chloride was 
reported in Method Blank VBLKB8. Acetone and methylene chloride 
were reported in the field blank. Acetone and methylene chloride 
results were qualified as less than the reported values in the 
associated field samples. 

Method 524.2 

Methylene chloride was reported in Method Blanks VBLKY3 and 
VBLKA3. Results for methylene chloride were qualified as less 
than the reported values in the associated field samples. 

No field blanks or trip blanks were submitted for Method 
524.2 analyses. 
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V. Surrogate Recovery 

CLP 

Surrogate recoveries were within acceptance criteria. 

Method 524.2 

Surrogate recoveries were within acceptance criteria. 

VI. Matrix Spike/Matrix Spike Duplicate 

CLP 

The mat r ix sp ike (MS) and matr ix sp ike d u p l i c a t e (MSD) were 
performed on Sample G16D2. Recover ies for t r i c h l o r o e t h e n e were 
above QC c r i t e r i a i n t h e MS and t h e MSD. R e s u l t s f o r 
t r i c h l o r o e t h e n e were q u a l i f i e d as e s t i m a t e d in Samples G16D2, 
CLG16D, and FDG16D. O t h e r r e s u l t s were w i t h i n a c c e p t a n c e 
c r i t e r i a . 

Method 524.2 

No MS or MSD were performed for Method 524.2 analyses. 

VII. Field Duplicates 

S a m p l e s FDG16D and CLG16D w e r e s u b m i t t e d a s f i e l d 
d u p l i c a t e s . A c o m p a r i s o n of r e p o r t e d c o m p o u n d s and 
c o n c e n t r a t i o n s ( in ug/L) i s l i s t e d below. 

Compound 

Vinyl chloride 
1, 2-Dichloroethenes 
Trichloroethene 
Tetrachloroethene 

All results met QC criteria with the exception of the 
relative percent difference for tetrachloroethene. Results for 
this compound were qualified as estimated. 

VIII. Internal Standards Performance 

CLP 

Internal standards areas and retention times were 
acceptable. 

16D3 

150 
220 
000 

6 

G16D1 

130 
150 
790 

6 

G16D2 

130 
160 

1200 
20 

FDG16D 

120 
200 
880 

5 

CLG16D 

99 
160 

1100 
17 
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Method 524 .2 

Internal standards areas and retention times were 
acceptable. 

IX. TCL Compound Identification 

TCL compound i d e n t i f i c a t i o n s were a c c e p t a b l e f o r b o t h 
a n a l y t i c a l methods. 

X. Compound Q u a n t i t a t i o n and R e p o r t e d D e t e c t i o n L i m i t s 

CLP 

The result reported for trichloroethene in Sample CLG16D was 
slightly beyond the calibration range of the instrument. This 
result was acceptable without qualification. 

All other results and detection limits were acceptable based 
on the supporting data. 

Method 524.2 

The compound cis-1,2-dichloroethene was detected at a 
concentration well beyond the calibration range of the instrument 
in Sample V140VCU. This sample was rerun at a dilution. The 
reported result for cis-1,2-dichloroethene was rejected, in Sample 
V140VCU; the result reported for Sample V140VCUDL, although 
slightly beyond the calibration range of the instrument, was 
acceptable without qualification. 

All other results and detection limits were acceptable based 
on the supporting data. 

XI. Tentatively Identified Compounds 

CLP 

Heptanal (RT 24.25) and oc t ana l (RT 29.45) were t e n t a t i v e l y 
i d e n t i f i e d in Sample G13S1. These t e n t a t i v e l y i d e n t i f i e d 
compounds were r e j e c t e d b e c a u s e t h e y were n o t d u p l i c a t e d i n 
r e p l i c a t e samples G13S2 and G13S3. 

Method 524.2 

TICs were not provided for these analyses. 
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XII. System Performance 

System performance was acceptable for both analytical 
methods. 

XIII. Overall Assessment of Data for a Case 

No field blanks, trip blanks, or field duplicates were 
submitted for Method 524.2 analyses, nor were MS/MSD samples 
requested. Although surrogate recoveries and internal area 
counts were acceptable, these data should be used with caution 
because of the lack of quality control samples. 

Three samples, all designated G13S, were collected on each 
of three consecutive days. The same is true of samples 
designated G15D and G16D. The laboratory has distinguished these 
samples by adding a "1," "2," and "3" to the end of the sample 
name (e.g., G13S1, G13S2, G13S3). However, because there is no 
documentation in the data package regarding the rationale for 
applying these designations, it is impossible to determine which 
sample was collected on which day. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name .-AQUATEC, INC. 

Lab Code: AQUAI Case No.: 26518 

Matrix: (soil/water)WATER 

Sample wt/vol: 5.0 (g/mL)ML 

Level: (low/med) LOW 

% Moisture: not dec. 

Column: (pack/cap) PACK 

CAS NO. COMPOUND 

Contract:91000 

SAS No.: 

CLG16D 

SDG No.: CU1-6 

Lab Sample ID: 135385 

Lab Pile ID: E135385D2V 

Date Received: 05/25/91 

Date Analyzed: 06/07/91 

Dilution Factor: 5.555 

CONCENTRATION UNITS: 
(ug/L or ug/Kg)UG/L Q 

74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 
540-59-0 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
56-23-5 
108-05-4 
75-27-4 
78-87-5 
10061-01-5---
79-01-6 
124-48-1--
79-00-5---
71-43-2---
10061-02-fi 

• -Chloromethane 
-Bromomethane 
-Vinyl Chloride_ 
-Chloroethane 
-Methylene Chloride_ 
-Acetone 
Carbon Disulfide 
-1,1-Dichloroethene 
-1,1-Dichloroethane 
-1,2-Dichloroethene (total). 
-Chloroform 
• 1,2-Dichloroethane_ 
•2-Butanone 
•1,1,1-Trichloroethane_ 
•Carbon Tetrachloride 
-Vinyl Acetate_ 
•Bromodi chlorome thane_ 
•1,2-Dichloropropane_ 
- cis-1,3-Dichloropropene_ 
-Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane_ 
Benzene 
-tr?-ns-l 3-Dichl_iror"iroT",sn£ 

75-25-2 
108-10-1 
591-78-6 
127-18-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 
1330-20-7 

Bromoform 
4 -Methyl-2 -Pentanone 
2 -Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Stvrene 

---Xvlene (total) 

FORM I VOA Ml! '6 



IE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

CLG16D 
Lab Name:AQUATEC, INC. Contract:91000 

Lab Code: AQUAI Case No.: 26518 SAS No.: SDG No.: CU1-6 

Matrix: (soil/water)WATER Lab Sample ID: 135385 

Sample wt/vol: 5.0 (g/mL)ML Lab File ID: B135385D2V 

Level: (low/med) LOW Date Received: 05/25/91 

% Moisture: not dec. Date Analyzed: 06/07/91 

Column: (pack/cap) PACK Dilution Factor: 5.555 

Number TICs found: 
CONCENTRATION UNITS: 
(ug/L or ug/Kg)UG/L 

CAS NUMBER 

1. 
2.' 
3." 
4." 
5.' 
6." 
1 . ' 
8.' 
9." 
10." 
11." 
12." 
13." 
14.' 
15." 
16." 
17." 
18." 
19." 
20." 
21." 
22." 
23." 
24." 
25._ 
26._ 
27._ 
28._ 
29._ 
30, 

COMPOUND NAME RT EST. CONC. 

FORM I VOA-TIC 1/87 Rev. 

n n n o 1 fi 
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VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name:AQUATEC, INC. 

Lab Code: AQUAI Case No.: 26518 

Matrix: (soil/water)WATER 

Sample wt/vol: 5.0 (g/mL)ML 

Level: (low/med) LOW 

% Moisture: not dec, 

Column: (pack/cap) PACK 

CAS NO. COMPOUND 

Contract:91000 

SAS No.: 

FBG16D 

SDG No.: CU1-6 

Lab Sample ID: 135386 

Lab File ID: C135386I3V 

Date Received: 05/25/91 

Date Analyzed: 06/07/91 

Dilution Factor: 1.0 

CONCENTRATION UNITS: 
(ug/L or ug/Kg)UG/L Q 

74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 --Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
540-59-0 1,2-Dichloroethene (total) 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1- Trichloroethane 
56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2 -Dichloropropane 
10061-01-5 cis -1,3 -Dichloropropene 
79-01-6 Trichloroethene 
12 4-48-1 -- Dibromochloromethane 
79-00-5 1,1.2-Trichloroethane 
71-43-2 Benzene 
1006"! -02-6 trans-1 3-Dichlcrc^rc^ens 
75-25-2 Bromoform 
108-10-1 4 -Methyl - 2 - Pentanone 
591-78-6 2-Hexanone 
12 7-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-5 Stvrene 
1330-20-7 Xylene (total) 

FORM I VOA 

10 
10 
10 
10 
9 
7 
5 
5 
5 
5 
2 
5 
10 
5 
5 
10 
5 
5 
5 
4 
5 
5 
5 
c 

5 
10 
10 
5 
5 
5 
5 
5 
5 
5 

U 
U 
u 

I 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 
u 
u 
J 
u 
u 
TT 

1 
TT 1 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

1/87 

UL 
Rev.-i, > 
IUU.U) 
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VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

FBG16D 
Lab Name .-AQUATEC, INC. Contract: 91000 

Lab Code: AQUAI Case No.: 26518 SAS No.: SDG No.: CU1-6 

Matrix: (soil/water)WATER Lab Sample ID: 135386 

Sample wt/vol: 5.0 (g/mL)ML Lab File ID: C135386I3V 

Level: (low/med) LOW Date Received: 05/25/91 

% Moisture: not dec. Date Analyzed: 06/07/91 

Column: (pack/cap) PACK Dilution Factor: 1.0 

Number TICs found: 
CONCENTRATION UNITS: 
(ug/L or ug/Kg)UG/L 

CAS NUMBER 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

COMPOUND NAME 

, , . 

RT 

-

EST. CONC. Q 

FORM I VOA-TIC 1/87 Rev. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name:AQUATEC, INC. 

Lab Code: AQUAI Case No.: 26518 

Matrix: (soil/water)WATER 

Sample wt/vol: 5.0 (g/mL)ML 

Level: (low/med) LOW 

% Moisture: not dec. 

Column: (pack/cap) PACK 

CAS NO. COMPOUND 

Contract:91000 

SAS No.: 

FDG16D 

SDG No.: CU1-6 

Lab Sample ID: 135387 

Lab File ID: D135387V 

Date Received: 05/25/91 

Date Analyzed: 06/07/91 

Dilution Factor: 5.0 

CONCENTRATION UNITS: 
(ug/L or ug/Kg)UG/L Q 

74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
540-59-0 1,2-Dichloroethene (total) 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 
56-23-5 — Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 
10061-01-5 cis -1,3 -Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1,2- Trichloroethane 
71-43-2 Benzene 
10061-07-6 trans-1,3-Dichloropropene 
75-25-2 Bromoform 
108-10-1 4- Methyl - 2 - Pent anone 
591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-5 Styrene 
1330-20-7 Xylene (total) 

50 
50 
120 
50 
29 
12 
25 
25 
25 
200 
25 
25 
50 
25 
25 
50 
25 
25 
25 
880 
25 
25 
25 

25 
50 
50 
21 
25 
5 
25 
25 
25 
25 

U 
U 

u 
'Ef XX 

.BiToL 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
37 
u 
u 
u 
TT 
U 

U 
u 
u 
J 
u 
J 
u 
u 
u 
u 

4 V 

4 • 

FORM I VOA 1 / 8 7 R e v , 

U00041 
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VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

FDG16D 
Lab Name:AQUATEC, INC. Contract:91000 

Lab Code: AQUAI Case No.: 26518 SAS No.: SDG No.: CU1-6 

Matrix: (soil/water)WATER Lab Sample ID: 135387 

Sample wt/vol: 5.0 (g/mL)ML Lab Pile ID: D135387V 

Level: (low/med) LOW Date Received: 05/25/91 

% Moisture: not dec. Date Analyzed: 06/07/91 

Column: (pack/cap) PACK Dilution Factor: 5.0 

Number TICs found: 
CONCENTRATION UNITS: 
(ug/L or ug/Kg)UG/L 

CAS NUMBER 

1. 
2.' 
3.' 
4." 
5." 
6." 
7." 
8.' 
9." 
10." 
11." 
12." 
13." 
14." 
IS." 
16." 
17." 
18/ 
19._ 
20. 
21." 
22._ 
23._ 
24._ 
25._ 
26._ 
27._ 
28._ 
29._ 
30. 

COMPOUND NAME RT EST. CONC. 

FORM I VOA-TIC ddWre 
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VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO., 

Lab Name:AQUATEC, INC. 

Lab Code: AQUAI Case No.: 26518 

Matrix: (soil/water)WATER 

Sample wt/vol: 5.0 (g/mL)ML 

Level: (low/med) LOW 

% Moisture: not dec. 

Column: (pack/cap) PACK 

CAS NO. COMPOUND 

Contract:91000 

SAS No.: 

G13S1 

SDG No.: CU1-6 

Lab Sample H>: 135388 

Lab Pile ID: C135388V 

Date Received: 05/25/91 

Date Analyzed: 06/06/91 

Dilution Factor: 1.0 

CONCENTRATION UNITS: 
(ug/L or ug/Kg)UG/L Q 

74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 —Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1- Dichloroethane 
540-59-0 1,2-Dichloroethene (total) 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1- Trichloroethane 
56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Di chloropropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-3 ,-3-Dj ch] oropropene 
75-25-2 Bromoform 
108-10-1 4 -Methyl - 2 - Pentanone 
591-78-6 2-Hexanone 
12 7-18-4 Tetrachloroethene 
79-34-5 1,1,2,2- Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-5 Styrene 
1330-20-7 Xylene (total) 

10 
10 
19 
2 
5 
10 
5 
5 
5 

120 
5 

U 
U 

J 
u 
u 
u 
u 
u 

u 
5 U 
10 
5 
5 
10 
5 
5 
5 
99 
5 
5 
c; 

il 
5 
10 
10 
7 
5 
5 
5 
5 
5 
5 

u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
TJ 

u 
u 
u 

u 
u 
u 
u 
u 
u 

FORM I VOA 
000055 

1/87 Rev. 



IE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

G13S1 
Lab Name:AQUATBC, INC. Contract:91000 

Lab Code: AQUAI Case No.: 26518 SAS No.: SDG No.: CU1-6 

Matrix: (soil/water)WATER Lab Sample ID: 135388 

Sample wt/vol: 5.0 (g/mL)ML Lab File ID: C135388V 

Level: (low/med) LOW Date Received: 05/25/91 

% Moisture: not dec. Date Analyzed: 06/06/91 

Column: (pack/cap) PACK Dilution Factor: 1.0 

4 

Number TICs found: 2 
CONCENTRATION UNITS: 
(ug/L or ug/Kg)UG/L 

CAS NUMBER 

1.111-71-7 
2.124-13-0 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15.' 
16. 
17. 
18.' 
19." 
20." 
21." 
22.' 
23.' 
24.' 
25." 
26." 
27." 
28." 
29," 
30." 

COMPOUND NAME 

HEPTANAL 
OCTANAL 

RT 

24.25 
29.45 

E S T . CONC. 

* ' j y O V V", 
.V 

FORM I VOA-TIC 

000056 
1/87 Rev. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name:AQUATEC, INC. 

Lab Code: AQUAI Case No.: 26518 

Matrix: (soil/water)WATER 

Sample wt/vol: 5.0 (g/mL)ML 

Level: (low/med) LOW 

% Moisture: not dec. 

Column: (pack/cap) PACK 

Contract:91000 

SAS No.: 

G13S2 r 
SDG No.: CU1-6 

Lab Sample ID: 135389 

Lab File ID: C135389V 

Date Received: 05/25/91 

Date Analyzed: 06/06/91 

Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg)UG/L 

74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinvl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4- 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
540-59-0 1,2-Dichloroethene (total) 
67-66-3 Chloroform 
107-06-2 1,2 -Dichloroe thane 
78-93-3 2- Butanone 
71-55-6 — 1.1,1- Trichloroethane 
56-23-5-- Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2- Dichloropropane 
10061 - 01-5 cis -1,3 -Dichloropropene 
79-01-6 Trichloroethene 
124 -48-1 Dibromochloromethane 
79-00-5 1,1,2- Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 
75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone 
591-78-6 2-Hexanone 
12 7-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-5 Styrene 
1330-20-7 Xylene (total) 

FORM I VOA 

10 
10 
38 
3 
3 

10 
5 
5 
5 

170 
5 
5 

10 
5 
5 

10 
5 
5 
5 

180 
5 
5 
5 
5 

5 
10 
10 
8 
5 
5 
5 
5 
5 
5 

Q 

U 

u 
J 
B_-(^ 
u 
U 
U 
U 

U 
U 
U 
U 
u 
u 
u 
u 
u 

u 
u 
u 
TT 

u 
u 
u 

u 
u 
u 
u 
u 
u 

1/87 

0 01 
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IE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

Lab Name:AQUATEC, INC. 

Lab Code: AQUAI Case No,: 26518 

Matrix: (soil/water)WATER 

Sample wt/vol: 5.0 (g/mL)ML 

Level: (low/med) LOW 

% Moisture: not dec. 

Column: (pack/cap) PACK 

Contract:91000 

SAS No.: 

G13S2 

SDG No.: CU1-6 

Lab Sample ID: 135389 

Lab File ID: C135389V 

Date Received: 05/25/91 

Date Analyzed: 06/06/91 

Dilution Factor: 1.0 

Number TICs found: 
CONCENTRATION UNITS: 
(ug/L or ug/Kg)UG/L 

• 

CAS NUMBER 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

COMPOUND NAME 

V 

• 

RT EST. CONC. Q 

FORM I VOA-TIC 1/97/ flWCfTl 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name .-AQUATEC, INC. 

Lab Code: AQUAI Case No.: 26518 

Matrix: (soil/water)WATER 

Sample wt/vol: 5.0 (g/mL)ML 

Level: (low/med) LOW 

% Moisture: not dec.__ _ 

Column: (pack/cap) PACK 

Contract:91000 

SAS No.: 

G13S3 

SDG No.: CU1-6 

Lab Sample ID: 135390 

Lab File ID: C135390V 

Date Received: 05/25/91 

Date Analyzed: 06/06/91 

Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg)UG/L 

74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 - -Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
540-59-0 1,2-Dichloroethene {total) 
67-66-3 Chloroform 
107-06-2 1,2 -Di chl oroethane 
78-93-3 2- Butanone 
71-55-6 1,1,1-Trichloroethane 
56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4-- Bromodichloromethane 
78-87-5 1,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1,2- Trichloroethane 
71-43-2--- Benzene 
10061-02-6 trans-1,3-Dichloropropene 
75-25-2 Bromoform 
108-10-1 4-Methyl -2 - Pentanone 
591-78-6 2-Hexanone 
127-18 - 4 Tetrachloroethene 
79-34-5 1,1,2,2- Tetrachloroethane 
108 - 88 - 3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-5 Stvrene 
1330-20-7 Xylene (total) 

FORM I VOA 

10 
10 
34 
3 
7 

10 
5 
5 
5 

160 
5 
5 

10 
5 
5 

10 
5 
5 
5 

170 
5 
5 
5 
5 
5 
10 
10 
7 
5 
5 
5 
5 
5 
5 

Q 

U 

u 
J 
srU-
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
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IE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

G13S3 
Lab Name:AQUATEC, INC. Contract:91000 

Lab Code: AQUAI Case No.: 26518 SAS No.: SDG No.: CU1-6 

Matrix: (soil/water)WATER Lab Sample ID: 135390 

Sample wt/vol: 5.0 (g/mL)ML Lab File ID: C135390V 

Level: (low/med) LOW Date Received: 05/25/91 

% Moisture: not dec. Date Analyzed: 06/06/91 

Column: (pack/cap) PACK Dilution Factor: 1.0 

Number TICs found: 
CONCENTRATION UNITS: 
(ug/L or ug/Kg)UG/L 

) 

i 

CAS NUMBER 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

_ 21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

COMPOUND NAME 

-

1 

RT EST. CONC. Q 

FORM I VOA-TIC 
0000S4 

1/87 Rev. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name:AQUATEC, INC. 

Lab Code: AQUAI Case No.: 26518 

Matrix: (soil/water)WATER 

Sample wt/vol: 5.0 (g/mL)ML 

Level: (low/med) LOW 

% Moisture: not dec. 

Column: (pack/cap) PACK 

CAS NO. COMPOUND 

Contract:91000 

SAS No.: 

G1SD1 

SDG No.: CU1-6 

Lab Sample ID: 135391 

Lab File ID: C135391DV 

Date Received: 05/25/91 

Date Analyzed: 06/06/91 

Dilution Factor: 41,667 

CONCENTRATION UNITS: 
(ug/L or ug/Kg)UG/L Q 

74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 --1,1-Dichloroethene 
75-34-3 1, l-Dichloroethane 
540-59-0 1,2-Dichloroethene (total) 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 
56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2 -Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1,2- Trichloroethane 
71-43-2 Benzene 
1006'' - 07 - C •"""srio - i "* -D"< n l i t —.-•—.-<••-—.T^r"* 

75-25-2 Bromoform 
108-10-1 4 -Methyl - 2 - Pentanone 
591-78-6 2-Hexanone 
12 7-18-4 Tetrachloroethene 
79-34-5 1,1,2,2- Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-5 Stvrene 
1330-20-7 Xvlene (total) 

420 
420 
6300 
420 
140 
420 
210 
210 
210 
5900 
210 
210 
420 
210 
210 
420 
210 
210 
210 
78 

210 
210 
210 
n m n 
__, _u \J 

210 
420 
420 
210 
210 

2200 
210 
550 
210 
470 

U 
u 

u 
StTiJL 
uj 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
TT 
W 

U 
u 
u 
u 
u 

u 

u 

V 
\ 

V r 

FORM I VOA w 87 Rev. 
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IE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

Lab Name:AQUATEC, INC. 

Lab Code: AQUAI Case No.: 26518 

Matrix: (soil /water) WATER 

Sample wt/vol: 5.0 (g/mL)ML 

Level: (low/med) LOW 

% Moisture: not dec. 

Column: (pack/cap) PACK 

Contract:91000 

SAS No.: 

G15D1 

SDG No.: GUI- 6 

Lab Sample ID: 135391 

Lab File ID: C13S391DV 

Date Received: 05/25/91 

Date Analyzpdt 06/06/91 

Dilution Factor: 41.667 

Number TICs found:. 0 
CONCENTRATION UNITS: 
(ug/L or ug/Kg)UG/L 

CAS NUMBER 

1. 
2. 
3.' 
4.' 
5.' 
6.' 
7.' 
8.' 
9.' 

10.' 
11.' 
12." 
13.' 
14.' 
15.' 
16.' 
17.' 
18.' 
19.' 
20.' 
21.' 
22." 
23.' 
24." 
25. ~ 

COMPOUND NAME RT EST. CONC. 

2 6 . 
2 7 . 
2 8 . 
29 . 
3 0 . 

FORM I VOA-TIC 1/87 Rev. 

nnnnq? 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

b Name:AQUATEC, INC. 

=b Code: AQUAI Case No.: 26518 

itrix: (soil/water)WATER 

.-rrple wt/vol: 5.0 (g/mL)ML 

>vel: (low/med) LOW 

Moisture: not dec. 

lumn: (pack/cap) PACK 

CAS NO. COMPOUND 

Contract:91000 

SAS No.: 

G15D2 

SDG No.: CU1-6 

Lab Sample ID: 135392 

Lab File ID: C135392DV 

Date Received: 05/25/91 

Date Analyzed: 06/06/91 

Dilution Factor: 41.667 

CONCENTRATION UNITS: 
(ug/L or ug/Kg)UG/L Q 

74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 l, l-Dichloroethene 
75-34-3 1,1-Dichloroethane 
540-59-0 1,2-Dichloroethene (total) 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 
56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 
10061 -01-5 cis -1,3 -Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 
1O061 - 02 -6 trana -1 3 -Dichlcrc^rc^sne 
75-25-2 Bromoform 
108-10-1 4- Methyl - 2 - Pentanone 
591-78-6 2-Hexanone 
127-18 - 4 Tetrachloroethene 
79-34-5 1,1,2,2- Tetrachloroethane 
108- 88 - 3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-5 Styrene-
1330-20-7 Xvlene (total) 

420 
420 
6600 
420 
480 
360 
210 
210 
210 
6100 
210-
210 
420 
210 
210 
420 
210 
210 
210 
100 
210 
210 

U 
u 

u 
S i l L 

U 
U 
U 

U 
U 
U 
U 
u 
u 
u 
u 
u 
J 
u 
u 

210 U 
4. -k. U j 

210 
420 
420 
210 
210 

2200 
210 
580 
210 
470 

TT 
w 

u 
u 
u 
u 
u 

u 

u 

V 

FORM I VOA mtrt 



IE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

) Name:AQUATEC, INC. Contract:91000 

•*j Code: AQUAI Case No.: 26518 SAS No.: 

itrix: (soil/water)WATER 

EPA SAMPLE NO. 

G15D2 

SDG No.: CU1-6 

tple wt/vol: 5.0 

;vel: (low/med) LOW 

.Moisture: net dec. 

umn: (pack/cap) PACK 

(g/mL)ML 

Lab Sample ID: 135392 

Lab File ID: C135392DV 

Date Received: 05/25/91 

Date Analyzed: 06/06/91 

Dilution Factor: 41.667 

mber TICs found: 
CONCENTRATION UNITS: 
(ug/L or ug/Kg)UG/L 

CAS NUMBER 
_ - - S S a = _-!_3S3--t--{ = -»-3-_!__:SS 

1. 
„ 2 . 
lk J 
w*. 

5 . 
J . 
7 . 
1: 
• . 

10 . 
1 * 

< '• m 

13 . 
1 4 , 

. 
LO . 

. 7 . 
• 

-- • 
' 0 . 
; ~ -

. 

3 . 
* 

. 

6, 
n 

. 

_fl__-V-

COMPOUND NAME 
_ ; — t s s s — i a t s t s s s s t s s — i s a t s c s t — t — i s s i s s s s a s s t s i s 

-

' 

RT 
s s a s s a a s - t a a 

E S T . CONC. 
£ S S S _ t - 3 a - - t - 3 _ 3 _ 3 - 3 = ~ - S = 

Q 
= S _ = _ = - 3 _ S 

( 

FORM I VOA-TIC WnlTs 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name .-AQUATEC, INC. 

Lab Code: AQUAI Case No.: 26518 

Matrix: (soil/water)WATER 

Sample wt/vol: 5.0 (g/mL)ML 

Level: (low/med) LOW 

% Moisture: not dec. 

Column: (pack/cap) PACK 

CAS NO. COMPOUND 

Contract:91000 

SAS No.: 

G15D3 

SDG No.: CU1-6 

Lab Sample ID: 135393 

Lab File ID: D135393DI2V 

Date Received: 05/25/91 

Date Analyzed: 06/07/91 

Dilution Factor: 38.462 

CONCENTRATION UNITS: 
(ug/L or ug/Kg)UG/L Q 

74-87-3 Chloromethane 
74 - 83 -9 Bromomethane 
75-01-4 Vinvl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1- Dichloroethene 
75-34-3 1,1- Dichl oroethane 
540-59-0 1,2-Dichloroethene (total) 
67-66-3 Chloroform 
107-06-2 1,2 -Dichloroethane 
78-93-3 2- Butanone 
71-55-6 1,1,1- Trichloroethane 
56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2 - Dichl or opropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
12.4 -48-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 
75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone 
591-78-6 2- Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2- Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 - Ethylbenzene 
100-42-5 Stvrene 
1330-20-7 Xylene (total) 

FORM I VOA 

380 
380 

4600 
380 
880 
230 
190 
190 
190 

6200 
190 
190 
380 
190 
190 
380 
190 
190 
190 
100 
190 
190 
190 
190 
190 
380 
380 
190 
190 

1800 
190 
610 
190 
470 

U T 

"1 
BO'L-J" 

us u 
u 

u 
u 
u 
U ! 
u 
u • 

u , 
u i 
u 
J 
u" 
u 

u ; 

Si 
u| 
u 
u , 
U i 
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u 
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IE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

Lab Name:AQUATEC, INC. 

Lab Code: AQUAI Case No,: 26518 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.0 (g/mL)ML 

Level: (low/med) LOW 

% M o i s t u r e : n o t d e c . 

Column: ( p a c k / c a p ) PACK 

C o n t r a c t : 9 1 0 0 0 

SAS N o . : 

G15D3 

SDG N o . : CU1-6 

Lab S a m p l e I D : 135393 

Lab P i l e I D : D135393DI2V 

D a t e R e c e i v e d : 0 5 / 2 5 / 9 1 

D a t e A n a l y z e d : 0 6 / 0 7 / 9 1 

D i l u t i o n F a c t o r : 3 8 . 4 6 2 

Number TICs f o u n d : 
CONCENTRATION UNITS: 
(ug/L o r ug /Kg)UG/L 

CAS NUMBER 

1 . 
2 . 
3 . 
4 . 
5 . 
6 . 
7 . 
8 . 
9 . 

1 0 . 
1 1 . 
1 2 . 
1 3 . 
1 4 . 
1 5 . 
1 6 . 
1 7 . 
1 8 . 
1 9 . 
2 0 . 

— 2 3 ~ -
2 2 . 
2 3 . 
2 4 . 
2 5 . 
2 6 . 
2 7 . 
2 8 . 
2 9 . 
3 0 . -

COMPOUND NAME 

— _ _ . . . . 

RT 
s s s s s s - t x a i a a s 

E S T . CONC. 
Sa = S 3 _ 3 _ 3 _ _ l C » _ 3 _ 3 - _ i r 3 _ 3 ! - 3 

, 

Q 
=a_3_r s=-s 

FORM I VOA-TIC 1/87 Rev. 

0 0 U l 2 b 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name:AQUATEC, INC. 

Lab Code: AQUAI Case No.: 26518 

Matrix: (soil/water)WATER 

Sample wt/vol: 5.0 (g/mL)ML 

Level: (low/med) LOW 

% Moisture: not dec. 

Column: (pack/cap) PACK 

CAS NO. COMPOUND 

Contract:91000 

SAS No.: 

G16D1 

SDG No.: CU1-6 

Lab Sample ID: 135394 

Lab File ID: C135394DV 

Date Received: 05/25/91 

Date Analyzed: 06/06/91 

Dilution Factor: 5.102 

CONCENTRATION UNITS: 

(ug/L or ug/Kg)UG/L Q 

74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 --Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1, l-Dichloroethene 
75-34-3 1,1-Dichloroethane 
540-59-0 1,2-Dichloroethene (total) 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1, l-Trichloroethane 
56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2 -Dichloropropane 
10061-01-5 cis -1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 crans-1,3-Dichloropropene 
75-25-2 Bromoform 
108-10-1 4 -Methyl - 2 - Pentanone 
591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2- Tetrachloroethane 
108 -88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-5 Styrene 
1330-20-7 Xylene (total) 

51 
51 

130 
51 
12 
51 
26 
26 
26 

150 
26 
26 
51 
26 
26 
51 
26 
26 
26 
790 
26 
26 

U 
U 

u 
Btf6C 
U 
U 
U 
U 

U 
U 
u 
u 
u 
u 
u 
u 
u 

u 
u 

26|U 
26 
26 
51 
51 
16 
26 
6 

26 
26 
26 
26 

1 

u 
u 
u 
u 
J 
u 
J 
u 
u 
u 
u 

FORM I VOA 1/87 Rev. 
00014 3 



IE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

G16D1 
Lab Name:AQUATEC, INC. Contract:91000 

Lab Code: AQUAI Case No.: 26518 SAS No.: SDG No.: CU1-6 

Matrix: (soil/water)WATER Lab Sample ID: 135394 

5.0 (g/mL)ML Lab File ID: C135394DV Sample wt/vol: 

Level: (low/med) LOW 

% Moisture: not dec. 

Column: (pack/cap) PACK 

Date Received: 05/25/91 

Date Analyzed: 06/06/91 

Dilution Factor: 5.102 

Number TICS found: 
CONCENTRATION UNITS: 
(ug/L or ug/Kg)UG/L 

CAS NUMBER 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
2 2 . 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

COMPOUND NAME 

-

RT 
a_t_t_t_t—;_:_, 

EST. CONC. Q 

FORM I VOA-TIC 1/87 Rev. 

000144 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name:AQUATEC, INC. 

Lab Code: AQUAI Case No.: 26518 

Matrix: (soil/water)WATER 

Sample wt/vol: 5.0 (g/mL)ML 

Level: (low/med) LOW 

% Moisture: not dec. 

Column: (pack/cap) PACK 

CAS NO. COMPOUND 

Contract:91000 

SAS No. : 

G16D2 

SDG No.: CU1-6 

Lab Sample H): 135395 

Lab File ID: B135395DV 

Date Received: 05/25/91 

Date Analyzed: 06/07/91 

Dilution Factor: 8.333 

CONCENTRATION UNITS: 
(ug/L or ug/Kg)UG/L Q 

74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1- Dichloroethene 
75-34-3 1,1-Dichloroethane 
540-59-0 1,2-Dichloroethene (total) 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1- Trichloroethane 
56-23-5 Carbon Tetrachloride 
108-05-4 Vinvl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2 -Dichloropropane 
10061-01-5 cis -1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1.2- Trichloroethane 
71-43-2 Benzene 
10061-02 - 6 Lraus-1,3-Dichloropropene 
75-25-2 Bromoform 
108-10-1 4- Methyl - 2 - Pentanone 
591-78-6 2-Hexanone 
127 -18-4 Tetrachloroethene 
79-34-5 1,1,2,2- Tetrachloroethane 
108 - 88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-5 Stvrene 
1330-20-7 Xylene (total) 

83 
83 

130 
83 
42 
83 
42 
42 
42 
160 
42 
42 

.3&*r. 
42 
42 
83 
42 
42 
42 

1200 
42 
42 
42 
42 
42 
83 
83 
20 
42 
42 
42 
42 
42 
42 

U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
• js-9-
u 
u 
u 
u 
u 
u r 
u 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 

\ 

FORM I VOA 1/ fiWffT^-



IE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

Lab Name:AQUATEC, INC. 

Lab Code: AQUAI Case No 

Matrix: (soil/water)WATER 

Sample wt/vol: 5.0 (g/mL)ML 

Level: (low/med) LOW 

% Moisture: not dec. 

Column: (pack/cap) PACK 

Contract:91000 

26518 SAS No.: 

G16D2 

SDG No.: CU1-6 

Lab Sample ID: 135395 

Lab Pile ID: E135395DV 

Date Received: 05/25/91 

Date Analyzed: 05/07/91 

Dilution Factor: 8.333 

Number TICs found: 
CONCENTRATION UNITS: 
(ug/L or ug/Kg)UG/L 

CAS NUMBER 
a a a s = a a a B s a s s = -=-=3 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

COMPOUND NAME 

I 
__ 1 

RT EST. CONC. 
a a a s a s a a s s s s a 

Q 

FORM I VOA-TIC 1/87 Rev. 
nnni -• 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name:AQUATEC, INC. Contract:91000 
G16D3 

Lab Code: AQUAI Case No.: 26518 SAS No, SDG No . : CU1-6 

Ma t r ix : ( s o i l / w a t e r ) WATER 

Sample w t / v o l : 5 .0 (g/mL)ML 

Leve l : (low/med) LOW 

% Moisture: not dec, 

Column: (pack/cap) PACK 

CAS NO. COMPOUND 

Lab Sample ID: 135396 

Lab File ID: C135396DV 

Date Received: 05/25/91 

Date Analyzed: 06/07/91 

Dilution Factor: 5.405 

CONCENTRATION UNITS: 

(ug/L or ug/Kg)UG/L Q 

74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinvl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1- Dichloroethene 
75-34-3 1,1-Dichloroethane 
540-59-0 1,2-Dichloroethene (total) 
67-66-3 Chloroform 
107- 06 - 2- 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 
56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1,2- Trichloroethane 
71-43-2 Benzene 

( 10061-02-6 trans-1,3-Dichloropropene 
75-25-2 Bromoform 
108-10-1 4 -Methyl - 2 - Pentanone 
591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2- Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-5 Styrene 
1330-20-7 Xylene (total) 

54 
54 

150 
54 
27 
54 
27 
27 
27 

220 
27 
27 
54 
27 
27 
54 
27 
27 
27 

1000 
27 
27 
27 
27 
27 
54 
54 
21 
27 
6 

27 
27 
27 
27 

1 

UT 
u 
u 
u 
U 1 
U 
U { 
u 1 

1 
u ! 
u 
u , 
u 
u 
u , 
u 
u • 
u 
u 
u 
u 
TT 

u 
u 
u — 
J 
u7 
J 
UT 
u \ 
u 

u7~ 1 

' 4 V 

\ 

FORM I VOA 
0 
1/87, Rev. 

'0016' 



IE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

Lab Name:AQUATEC, INC. 

Lab Code: AQUAI Case No.: 26518 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.0 (g/mL)ML 

Level: (low/med) LOW 

i Moisture: not dec. 

'_olumn: (pack/cap) PACK 

Contract:91000 

SAS No.: 

G16D3 

SDG No.: CU1-6 

Lab Sample ID: 135396 

Lab File ID: C135396DV 

Date Received: 05/25/91 

Date Analyzed: 06/07/91 

Dilution Factor: 5-405 

Number TICs found: 
CONCENTRATION UNITS: 
(ug/L or ug/Kg)UG/L 

CAS NUMBER 

• 4. 
5.' 
6." 
7." 
8." 
9." 

10." 
11." 
12." 
13." 
14." 
15." 
16." 
17." 
18." 
19." 

COMPOUND NAME RT EST. CONC. 

2 0 . | - -
2 1 . 
2 2 . 
2 3 . 
2 4 . 
2 5 . 
2 6 . 
2 7 . 
2 8 . 
2 9 . 
3 0 . 

FORM I VOA-TIC 1/87 Rev. 
0 O fllCi. 



524.2 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO, 

Lab Name: 

Lab Code: 

Aquatec. Inc. Contract: 91000 
CU 1-6 

AOUAI Case No.: 26512 SAS No. SDG No.: CUl-6 

Matrix: (soil/water) Water 

Sample wt/vol: _________ (q/mL) mL 

.evel: (low/med) LOW 

:olumn: (pack/cap) 

CAS NO. 

CAP 

COMPOUND 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) uct/L 

135345 

G135345V 

05/24/91 

06/03/91 

: 1.0 

75-71-8 Dichlorodifluoromethane 
74-87-3 Chloromethane 
75-01-4 Vinyl Chloride 
74-83-9 Bromomethane 
75-00-3 Chloroethane 
75-69-4 Trichlorofluoromethane 
75-35-4 1,1-Dichloroethene 
75-15-0 Carbon Disulfide 
67-64-1 Acetone 
75-09-2 Methylene Chloride 
1 56-60-5 trans-1 r 2-Dichloroethene 
75-34-3 1,1-Dichloroethane 
590-20-7 2.2-Dichloropropane 
l 56-59-4 cis-1, 2-Dichloroethene 
74-97-5 Bromochloromethane 
67-66-3 Chloroform 
71-55-6 1,1,1-Trichloroethane 
56-2 3-5 Carbon Tetrachloride 
78-93-3 2-Butanone 
563-58-6 lrl-Dichloropropene 
71-43-2 Benzene 
107-06-2 1.2-Dichloroethane 
79-01-6 Trichloroethene 
78-87-5 1 , 2-Dichloropropane 
74-95-3 Dibr omomethane 
75-27-4 Bromodichloromethane 
10061-01-5 cis-1,3-Dichloropropene 
108-88-3 Toluene 
l 0061-02-6 trans-1, 3-Dichloropropene 
ioa-io-1 4-Methyl-2-Pentanone 
79-00-5 1,1, 2-Trichloroethane 
127-18-4 Tetrachloroethene 

* 

-

t isuccessful purge due to suspected matrix effect, 

FORM I VOA 

, I ;,,,'> P i 



• 
524.2 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
EPA SAMPLE NO. 

Lab Name: 

'̂ ab Code: 

Acruatec. Inc. Contract: 91000 
CU 1-6 

AOUAI Case No.: 26512 SAS No.: SDG No.: CU1-6 

Matrix: (soil/water) Water 

Sample wt/vol: 

,evel: (low/med) 

-olumn: (pack/cap) 

CAS NO. 

25 fg/mL) mL 

LOW 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

135345 

G135345V 

05/24/91 

06/03/91 

CAP 

COMPOUND 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ucr/L 

1.0 

142-28-9 
124-48-1 
106-93-4 
591-78-6 
108-90-7 
630-20-6 
100-41-4 
1330-20-7 
100-42-5 
75-25-2 
98-82-8 
108-86-1 
96-18-4 
79-34-5 
103-65-1 
95-49-8 
106-43-4 
108-67-8 
98-06-6 
95-63-6 
135-98-8 
541-73-1 
106-46-7 
99-87-6 
95-50-1 
104-51-8 
96-12-8 
120-82-1 
91-20-3 
87-68-3 
87-61-6 

l,3-Dichloropropane_ 
Dibromochloromethane, 
1,2-Dibromoethane 
2-Hexanone 
Chlorobenzene 
1,1,1,2-Tetrachloroethane_ 
Ethylbenzene 
Xylene (total) 
Styrene 
Bromoform 
Isopropylbenzene, 
Bromobenzene 
1,2,3-Trichloropropane 
1,1,2,2-Tetrachloroethane_ 
n-Propylbenzene 
2-Chlorotoluene 
4-Chlorotoluene 
1,3,5-Trimethylbenzene, 
tert-Butylbenzene_ 
1,2,4-Trimethylbenzene. 
sec-Butylbenzene 
1,3-Dichlorobenzene_ 
1,4-Dichlorobenzene_ 
4-IsOpropyltoluene 
1,2-Dichlorobenzene_ 
n-Butylbenzene 
1,2-Dibromo-3-chloropropane_ 
1,2,4-Trichlorobenzene 
Naphthalene, 
Hexachlorobutadiene 
1,2,3-Trichlorobenzene_ 

isuccessful purge due to suspected matrix effect. 
FORM I VOA-2 



524.2 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: 

Lab Code: 

Aquatec. Inc. Contract: 91000 
CU 1-6RE 

AOUAI Case No.: 26512 SAS No. 

Matrix: (soil/water) Water 

Sample wt/vol: 

jevel: (low/med) 

vjolumn: (pack/cap) 

CAS NO. 

25 fg/mL) mL 

.XrQW 

CAP 

COMPOUND 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

No . : CU1-6 

135345R1 

G135345I2V 

0 5 / ? d L o t _ 

0 6 / 0 6 / 9 1 

1 . 0 

75-71-8 
74-87-3 
75-01-4 
74-83-9 
75-00-3 
75-69-4 
75-35-4 
75-15-0 
67-64-1 
75-09-2 
156-60-5 
75-34-3 
590-20-7 
156-59-4 
74-97-5 
67-66-3 
71-55-6 
56-23-5 
78-93-3 
563-58-6 
71-43-2 
107-06-2 
79-01-6 
78-87-5 
74-95-3 
75-27-4 
10061-01-5 
108-88-3 
10061-02-6 
108-10-1 
79-00-5 
127-18-4 

Dichlorodifluoromethane, 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane, 
1,1-Dichloroethene 
Carbon Disulfide 
Acetone_ 
Methylene Chloride 
trans-1,2-Dichloroethene, 
1,1-Dichloroethane, 
2,2-Dichloropropane 
cis-1,2-Dichloroethene. 
Bromochloromethane 
Chloroform 
1,1,1-Trichloroethane. 
Carbon Tetrach. lor ide_ 
2-Butanone 
1,l-Dichloropropene_ 
Benzene 
1,2-Dichloroethane. 
Trichloroethene 
1,2-Dichloropropane. 
Dibromomethane 
Bromodichloromethane 
cis-1,3-Dichloropropene. 
Toluene 
trans-1,3-Dichloropropene. 
4-Methy1-2-Pentanone 
1,1,2-Trichloroethane 
Tetrachloroethene 

unsuccessful purge due to suspected matrix effect. 

FORM I VOA 



524.2 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab 

_.ab 

latr 

Name: Acruatec. Inc. Contract: 91000 

Code: AOUAI Case No.: 26512 SAS No.: 

ix: (soil/water) Water Lab Sample 

CU 1-6RE 

SDG No 

ID: 

sample wt/vol: 25 (q/mL) mL Lab File ID: 

•eve 

colu 

\ 

k w 

1 » 12.nw I t , ) O A \ TX1V n_+-_> _,<»<-—.•!•«*-

Date Analy 

mn: (pack/cap) CAP Dilution F 

CONCENTRATION 
CAS NO. COMPOUND (ug/L or ug/Kg) 

142-28-9 1.3-Dichloropropane 
124-48-1 Dibromochloromethane 
106-93-4 1,2-Dibromoethane 
591-78-6 2-Hexanone 
108-90-7 Chlorobenzene 
630-20-6 1,1,1,2-Tetrachloroethane 
100-41-4 Ethylbenzene 
1330-20-7 Xylene (total) 
100-42-5 Styrene 
75-25-2 Bromoform 
98-82-8 Isopropylbenzene 
108-86-1 Bromobenzene 
96-18-4 1,2 , 3-Trichloropropane 
79-34-5 1,1,2, 2-Tetrachloroethane 
103-65-1 n-Propylbenzene 
95-49-8 2-Chlorotoluene 
106-43-4 4-Chlorotoluene 
108-67-8 1, 3 , 5-Trimethylbenzene 
98-06-6 tert-Butylbenzene 
95-63-6 1, 2, 4-Trimethylbenzene 
135-98-8 sec-Butylbenzene 
541-73-1 1, 3-Dichlorobenzene 
106-46-7 1, 4-Dichlorobenzene 
99-87-6 4-Isopropyltoluene 
95-50-1 1, 2-Dichlorobenzene 
104-51-8 n-Butylbenzene 
96-12-8 1, 2-Dibromo-3-chloropropane 
120-82-1 1, 2 , 4-Trichlorobenzene 
91-20-3 Naphthalene 
87-68-3 Hexachlorobutadiene 
87-61-6 1, 2 , 3-Trichlorobenzene 

J. 

zed: 

actor: 

UNITS: 
ug/L 

CU1-6 

135345R1 

G135345I2V 

,- r- / - . / - . ~ 

06/06/91 

1.0 

Q 

* 

i succes s fu l purge due t o s u s p e c t e d matr ix e f f e c t . 
FORM I VOA-2 



524.2 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NOJ 

Lab Name: 

jab Code: 

Aquatec. Inc. Contract: 91000 
CU 7-10 

AOUAI Case No.: 26512 SAS No. SDG No.: CU1-6 

Matrix: (soil/water) Water 

Sample wt/vol: _________ (g/mL) mL 

evel: (low/med) .LOW 

Lab Sample ID: 

Lab File ID: 

Date RprpivoH-

Date Analyzed: 

135346 

G135346V 

rv er / •* * / *•* • 

06/04/91 

jlumn: (pack/cap) 

CAS NO. 

CAP 

COMPOUND 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

1-0 

75-71-8— 
74-87-3— 
75-01-4— 
74-83-9 
75-00-3 
75-69-4 
75-35-4 
75-15-0 
67-64-1 
75-09-2 
156-60-5— 
75-34-3 
590-20-7— 
156-59-4 — 
74-97-5 
67-66-3 
71-55-6 
56-23-5 
78-93-3 
563-58-6— 
71-43-2 
107-06-2— 
79-01-6 
78-87-5 
74-95-3 
75-27-4 
10061-01-5 
108-88-3— 
10061-02-6 
108-10-1— 
7 9 - 0 0 - 5 
1 2 7 - 1 8 - 4 — 

" f ' - ^ T - - - " ^ ^ • p - i » - . v - - . ~ 4 . f . - 1 — 

•Chlereaatehane 
Vinyl C h l o r i d e , 
•Bromamatehano — 
Chloroethane 
T-»iahlege£luai«eaetehawo 
1 ,1 -Dich lo roe thene , 
Sarbon D i o u l f i d e 
Asateaa i 
Methylene Chloride, 

—trans-1,2-Dichloroethene, 
—1,1-Dichloroethane 
-ifl Diahlegapgepane —— 
cis-1,2-Dichloroethene, 
S w e a e e f o i — a t a fahana -----
Chloroform 
-1,1,1-Trichloroethane, 
-Carbon Tetrachloride 
0 DUt9WWr» 
*T***9Wawpwfwwi 
Benzene 
-1,2-Dichloroethane, 
-Trichloroethene 
1,2-Dichloropropane, 
ftjfePer-BB-ttrWW---—-

Bromodichloromethane 
-cis-1,3-Dichloropropene, 
-Toluene 
trans-1,3-Dichloropropene, 
* HL-Llifl 8 P-nttiwiaim. — 
-1,1,2-Trichloroethane. 
-Tetrachloroethene 

-a—5-
*w_» 
0 . 5 

• » » » 

0 . 5 

0 . 5 
• » ; • » • 

0 . 5 
0 . 5 

• » » _ -

-»^S-
14 

0 . 5 
0 . 5 

• » > » 

0 . 5 
0 . 5 

0 . 8 
0 . 5 

^ — B -

0 . 5 
0 . 6 

0 . 5 

0 . 5 
0 . 5 

- 0 . 
Jim 
U 

-»• 
U 

u 
-» -
Jim 

^B" iC 
U 
U 

• « -

J i . 

U 
U 

* * 
u 
U 

U 

u—_> 

u 

u 

u 
u 

-J 

FORM I VOA 



524.2 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO, 

Lab Name: 

_.ab Code: 

Acruatec. Inc. Contract: 91000 
CU 7-10 

AOUAI Case No.: 26512 SAS No.: 

atrix: (soil/water) Water 

Sample wt/vol: _______ (q/mL) mL 

a v a l • / I n u / m o r l l T.PlM 

Column: (pack/cap) 

CAS NO. 

CAP 

COMPOUND 

Lab Sample ID: 

Lab File ID: 

D?.te Received! 

Date Analyzed: 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

No.: CU1-•6 

135346 

G135346V 

O K I t A / a t 

06/04/91 

: 1.0 

1 4 2 - 2 8 - 9 
1 2 4 - 4 8 - 1 
1 0 6 - 9 3 - 4 
5 9 1 - 7 8 - 6 
1 0 8 - 9 0 - 7 
6 3 0 - 2 0 - 6 
1 0 0 - 4 1 - 4 
1 3 3 0 - 2 0 - 7 
1 0 0 - 4 2 - 5 
7 5 - 2 5 - 2 
98-82-8 
1 0 8 - 8 6 - 1 
9 6 - 1 8 - 4 
7 9 - 3 4 - 5 
1 0 3 - 6 5 - 1 
9 5 - 4 9 - 8 
1 0 6 - 4 3 - 4 
1 0 8 - 6 7 - 8 
9 8 - 0 6 - 6 
9 5 - 6 3 - 6 
1 3 5 - 9 8 - 8 
5 4 1 - 7 3 - 1 
1 0 6 - 4 6 - 7 
9 9 - 8 7 - 6 
9 5 - 5 0 - 1 
1 0 4 - 5 1 - 8 
9 6 - 1 2 - 8 
1 2 0 - 8 2 - 1 
9 1 - 2 0 - 3 
8 7 - 6 8 - 3 
8 7 - 6 1 - 6 

i i l « n i nhlnrmpgiapana. 
Dibromochloromethane, 
- i i Pahwaafchawa 
l8-H«MMMAa, 
Chlorobenzene 
*r*T^T^J^**«wahlat'8a%*»w»a; 
Ethylbenzene, 
Xylene (total). 
0tey-u.iiu_ 
Bromoform 

0.5 
,->*<-

0.5 
• » » < -

0.5 
0.5 
->r» 
0.5 

JJ-
U 

Jim 

J i -
U 
4-
U 
U 

• * • 

\ 
AN 

N 

FORM I VOA-2 



524.2 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name4 Acruatec. Inc. Contract: 91000 
V140VCU 

Lab Code: AOUAI Case No.: 26512 SAS No. 

Matrix: (soil/water) Water 

SDG N o . : CU1-6 

Sample w t / v o l : 

j e v e l : ( low/med) 

25 (g/mL) mL 

LOW 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

135347 

G135347V 

05/24/91 

06/04/91 

jolumn: (pack/cap) CAP 

CAS NO. COMPOUND 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

J__0. 

75-71-8 
74-87-3 
75-01-4 
74-83-9 
75-00-3 
75-69-4 
75-35-4 
75-15-0 
67-64-1 
75-09-2 
156-60-5 
75-34-3 
590-20-7 
156-59-4 
74-97-5 
67-66-3 
71-55-6 
56-23-5 
78-93-3 
563-58-6 
71-43-2 
107-06-2 
79-01-6 
78-87-5 
74-95-3 
75-27-4 
10061-01-5 
108-88-3 
10061-02-6 
108-10-1 
79-00-5 
127-18-4 

B_ah-eaedai_ttaaaaafchaaa 
e h l u i U1U-. LliUIlL. 
V i n y l C h l o r i d e , 
OL aiuumefehaw-——• 
Chloroethane 

1,1-Dichloroethene, 
Oagbew Disulfide " 

Methylene Chloride, 
-trans-1,2-Dichloroethene, 
•1,l-Dichloroethane 
-;D Diahlapepg-paH»_ 
cis-1,2-Dichloroethene, 
D.LU-iu-lile-'oiii-fe.hajiu —— 
Chloroform 

—1,1,1-Trichloroethane, 
—Carbon Tetrachloride 
i DiiLm wn_-
_;1 Diehlefepuepiunu, 
Benzene 

- 1 , 2 - D i c h l o r o e t h a n e , 
• T r i c h l o r o e t h e n e 
1 , 2 - D i c h l o r o p r o p a n e , 
P i L r umuiim, -haw,?-—-—•—-
Bromodichloromethane 
-cis-1,3-Dichloropropene, 
-Toluene 
trans-1,3-Dichloropropene, 
•< H-Llml Q P-ii-uiium. 
-1,1,2-Trichloroethane, 
-Tetrachloroethene 

• ^ - - 6 -

32 
• » ^ 6 -

• & » * • 

0 . 7 
• » » • » • 

• * « -

30 
0 . 6 

L2lf 
• f t^S-

•O^- i -

0 . 5 
0 . 5 

1 0 0 0 
• « • » » • 

13 
0 . 5 

11 
0 . 5 

• » » * • 

0 . 5 
0 . 5 

0 . 7 
0 . 5 

0 . 5 
0 .7 

-W-

stiiL 

U 
U 

- « -

U •N 
U 

U 
u 

U 
4fri 

U 

FORM I VOA 

: * '. i 



524.2 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: 

Lab Code: 

Acruatec. Inc. 

AOUAI Case No. 

Contract: 91000 

26512 SAS No.: _ 

V140VCD 

SDG No. CU1-6 

•latrix: (soil/water) Water 

Sample wt/vol: ________ (g/mL) mL 

_sv_ 1: (lew / _ic-J) LOW- -

Lab Sample ID: 

Lab File ID: 

Date Received: 

135347 

G135347V 

Ob/24/91 

Date Analyzed: 06/04/91 

Column: (pack/cap) 

CAS NO. 

CAP 

COMPOUND 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

1.0 

142-28-9 
124-48-1 
106-93-4 
591-78-6 
108-90-7 
630-20-6 
100-41-4 
1330-20-7 
100-42-5 
75-25-2 
98-82-8 
108-86-1 
96-18-4 
79-34-5 
103-65-1 
95-49-8 
106-43-4 
108-67-8 
98-06-6 
95-63-6 
135-98-8 
541-73-1 
106-46-7 
99-87-6 
95-50-1 
104-51-8 
96-12-8 
120-82-1 
91-20-3 
87-68-3 
87-61-6 

»1;3 DiohlagapgopoHo 

FORM I VOA-2 



Lab Name: 

jab Code: 

524.2 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Aquatec, Inc. 

EPA SAMPLE NO, 

AOUAI 

Contract: 91000 

Case No.: 26512 SAS No.: 

V140VCUDL 

SDG No.: CU1-6 

Matrix: (soil/water) Water 

Jample wt/vol: _________ (g/mL) mL 

.evel: (low/med) LOW 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Data Analyzed: 

135347D1 

G135347DV 

05/24/91 

up/ 06/ aj. 

olumn: (pack/cap) 

CAS NO. 

CAP. 

COMPOUND 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

4.0 

75-71-8 
74-87-3 
75-01-4 
74-83-9 
75-00-3 
75-69-4 
75-35-4 
75-15-0 
67-64-1 
75-09-2 
156-60-5 
75-34-3 
590-20-7 
156-59-4 
74-97-5 
67-66-3 
71-55-6 
56-23-5 
78-93-3 
563-58-6 
71-43-2 
107-06-2 
79-01-6 
78-87-5 
74-95-3 
75-27-4 
10061-01-5 
108-88-3 
10061-02-6 
108-10-1 
79-00-5 
127-18-4 

-4*aUava4Miwa«MMWHMMi 
fit>_aaaaa<ikana 
Vinyl Chloride, 

Chloroethane 

1,1-Dichloroethene 
-ft-B_f__BZ_B9^T D-Jullidt 

Methylene Chloride, 
—trans-1,2-Dichloroethene, 
—1,1-Dichloroethane 
«^r»-^<aWwww^wHTg—-• 
cis-1,2-Dichloroethene, 

Chloroform 
-1,1,1-Trichloroethane, 
-Carbon Tetrachloride 
B DuLuuumu 

Benzene 
-1,2-Dichloroethane, 
-Trichloroethene 
1,2-Dichloropropane, 
PlLiiuuium-Lliujn-
Bromodichloromethane 
-cis-1,3-Dichloropropene, 
-Toluene 
trans-1,3-Dichloropropene, 
« Methyl S P-uLuiiua-__---; 
-1,1,2-Trichloroethane. 
-Tetrachloroethene 

46 

-»_-

32 

140 

-ffOO 

14 

13 

0 .7 

• * « -

0 .3 

J i 
- » • 
_E__: 
• « • 

P ^ J 
J im 
JBT 

t y 

W 
J___ 
-B-
___r_r 

u 
JUL 
•S£> 

-W 

^ L 
-ILL 
J__L 
JUL. 
Jim 
u7 

~uT 
j y 

JUL. 
* • 

_____ 
J_r" 

• 

FORM I VOA 

000-155 



524.2 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: 

ab Code: 

Acruatec. Inc. 

AOUAI Case No. 

Contract: 91000 

26512 SAS No.: _ 

V140VCUDL 

SDG No.: CU1-6 

«*atrix: (soil/water) Water 

oample wt/vol: _______ (g/mL) mL 

evel: (low/med) LOW 

Lab Sample ID: 135347D1 

Lab File ID: G13 5347DV 

Date Received: 

Date Analyzed: 

05/24/91 

06/06/91 

3lumn: (pack/cap) 

CAS NO. 

CAP 

# 

COMPOUND 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

142-28-9-
124-48-1-
106-93-4-
591-78-6-
108-90-7-
630-20-6-
100-41-4-
1330-20-7 
100-42-5-
75-25-2— 
98-82-8— 
108-86-1-
96-18-4— 
79-34-5— 
103-65-1— 
95-49-8 
106-43-4— 
108-67-8— 
98-06-6 
95-63-6 
135-98-8— 
541-73-1— 
106-46-7— 
99-87-6 
95-50-1 
104-51-8— 
96-12-8 
120-82-1— 
91-20-3 
87-68-3 
87-61-6 

Dibromochloromethane 
iii B i ikmmm—Www» 

l t HL.AUI1UUU 
Chlorobenzene 
hililiD la^aaahtaaaafchaaa. 
Ethylbenzene 
Xylene (total). 

«**y_N_wa----
Bromoform 

—— ——"WSpPSpySWH"! 
DgeaehewBewe 
i.iQi3 T_|iahle-'»p_--yawe-— 
1 , 1 , 2 , 2 - T e t r a c h l o r o e t h a n e 

4 . 0 

• M -

• W — 

______ 
• & 
-9-
JLL 
• « -

______ 
_____ 
- » . 
J _ _ _ 
-w-
• « -

-B-

FORM I VOA-2 

000-15C 



^ T TRILLIUM, 

DATA VALIDATION REPORT 

FOR 

ENVIRONMENTAL PROJECT CONTROL, INC, 

WELLS G&H PROJECT 

TREATMENT SYSTEM SAMPLING 

INORGANIC ANALYSES DATA 

Samples Collected 5/21/91 - 5/27/91 

Chemical Analyses Performed By 

PACE, Incorporated 

August 20, 19 91 

By: 

Trillium, Inc. 
7A Grace's Drive 
Coatesville, PA 19320 
(215) 383-7233 



TTRILLIUM, 

EXECUTIVE SUMMARY 

All samples in this data package were analyzed for only iron. 
All results were considered valid. 

Validation of inorganic laboratory data is conducted in 
conformance with Region I Laboratory Data Validation Functional 
Guidelines for Evaluating Inorganics Analyses (2/89) and associated 
checklist. These guidelines and checklist are intended to evaluate 
data on a technical basis ratb.p-r than a contract compliance b_sis 
for chemical analyses conducted under the USEPA's Contract 
Laboratory Program (CLP) and assumes that the data package is 
presented in accordance with the CLP requirements. In addition, 
the data package is assumed to represent the best efforts of the 
laboratory and has already been subjected to adequate and 
sufficient quality review prior to submission for validation. 

Results of analyses are reported by the laboratory as either 
qualified or unqualified. Unqualified results mean that the 
reported values may be used without reservations. Qualified 
results indicate a nonroutine (with respect to CLP procedures) 
situation occurred during the course of analysis. Various 
qualifier codes associated with the numerical results are used by 
the laboratory to denote specific information regarding the 
analytical results. During the process of validation, laboratory 
qualified and unqualified data are verified against supporting 
documentation. Based on the supporting documentation, qualifier 
codes may be added, deleted, or modified by the data validator. 
Final results are either qualified or unqualified. Unqualified 
results still mean that the reported values may be used without 
reservations. Validator qualified results are annotated with the 
following codes in accordance with the Functional Guidelines: 

U - The material was analyzed for, but was not detected above 
the level of the associated value. The associated value 
is either the sample quantitation limit or the sample 
detection limit. 

j - The associated value is an estimated quantity. 

R - The data are unusable (Note: Analyte may or may not be 
present). 

UJ - The material was analyzed for, but was not detected. The 
associated value is an estimate and may be inaccurate or 
imprecise. 

These codes are used on the accompanying data summary sheets 
to qualify some of the results. 



\TRILLIUM, 

Inorganic Data Validation 

for 

Environmental Project Control, Inc. 

Samples Collected 5/21-27/91 

Case Narrative 

This group contained seven water samples. All of the samples 
were analyzed for only iron. 

Samples validated in this report are noted below: 

Lab ID Date of Collection 

3784 5/21/91 
3839 5/22/91 
3883 5/23/91 
3897 5/24/91 
3909 5/25/91 
3921 5/26/91 
3933 5/27/91 

The Form I's indicate that all of the samples were received on 
5/22/91. However, the chains of custody indicate that-samples were 
collected through 5/27/91. 

C l i e n t ID 

S2-
S2-
S2-
S2-
S2-
S2-
S2 -

- 2 2 
- 2 3 
-24 
- 2 5 
-26 
-27 
-28 

file:///TRILLIUM


\TRILLIUM, 

• 

The areas reviewed during validation are listed below. 

CLP Inorganics Data Validation 

I. Holding Times 

II. Calibration 

III. Blanks 

V. Matrix Spike Sample Analysis 

VI. Duplicate Sample Analysis 

VII. Laboratory Control Sample Analysis 

VIII. Furnace Atomic Absorption Analysis 

IX. ICP Serial Dilution Analysis 

X. Detection Limits 

XI. Sample Result Verification 

XII. Overall Assessment 

file:///TRILLIUM


Tt, TRILLIUM, 

Data Validation 

I. Holding Times 

Analyses were conducted within the acceptable holding time. 

II. Calibration 

Ca] ibr"?>tions were satisfactory. 

III. Blanks 

Blank results were satisfactory. 

IV. ICP Interference Check Sample 

ICS results were satisfactory. 

V. Matrix Spike Sample Analysis 

Matrix spike analyses were conducted on S2-22. Results were 
satisfactory. 

VI. Duplicate Sample Analysis 

Duplicate analyses were conducted on S2-23. Results were 
satisfactory. 

VII. Laboratory Control Sample Analysis 

LCS results were satisfactory. 

VIII. Furnace Atomic Absorption Analysis 

No furnace analyses were conducted, 

IX. ICP Serial Dilution Analysis 

Serial dilution results were satisfactory. 

X. Detection Limits 

• 



Tt. TRILLIUM, 
The IDL was less than the CRDL. 

XI. Sample Result Verification 

Results were calculated correctly. 

Xll. overall Assessment 

All results were considered valid. 



DATA SUMMARY FORM: INORGANICS Page 1 of 1 

Site Name- Wells G & H 

Case # 810522 501 Sampling Date(s) 5/21-27/91 

WATER SAMPLES 
(ug/L) 

Sample No 
Dilution Factor 

Location 
Lab ID 

C R D I . 

200 
60 
10 

200 
5 
5 

5000 
10 
50 
25 

100 
3 

5000 
15 

02 
40 

5000 
5 

10 
5000 

10 
50 
20 

1 10 

Aluminum 
Antimony 
*Arsenic 
Barium 
Beryllium 
*Cadmium 
Calcium 
*Chromium 
Cobalt 
Copper 
Iron 
*Lead 
Magnesium 
Manganese 
Mercury 
*Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
*Cyamde 

3784 
1 

S 2 - 2 2 

N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 

3110 

7m 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 

*Action Lev 

3839 
1 

S 2 - 2 3 

N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 

2280 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 

BI Exists 

3883 
1 

S 2 - 2 4 

N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 

2140 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 

3897 
1 

S 2 - 2 5 

N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 

6830 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 

3909 
1 

S 2 - 2 6 

N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 

15400 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 

N / R = fN Jot F 

3921 
1 

S 2 - 2 7 

N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 

2980 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
equired 

3933 
1 

S 2 - 2 8 

N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 

2300 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 



U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO. 

ib Name: PACE_INCORPORATED 

,~b Code: Case No. 

latrix (soil/water): WATER 

vel (low/med): LOW 

: Solids: 0 

Contract: EPC_ 

SAS No.: SDG No. S2-22 

Lab Sample ID: 3784.6_ 

Date Received: 05/22/91 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

)lor Before; 
r 

).or After: 

)- ments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium_ 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium_ 
Silver 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 
Cyanide 

Concentration 

3110 

C Q M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

COLORLESS 

COLORLESS 

Clarity Before: CLEAR_ 

Clarity After: CLEAR 

Texture: 

Artifacts: 

FORM I - IN 7/87 



U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 

b Name: PACE_INCORPORATED 

~b Code: Case No. : 

atrix (soil/water): WATER 

vel (low/med): LOW 

Solids: o 

Contract: EPC_ 

SAS No.: 

EPA SAMPLE NO. 

S2-23 

SDG App a 22 

Lab Sample ID: 3839.7 

Date Received: 05/22/91 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

dor Before: COLORLESS 

.or After: 

r lents: 

COLORLESS 

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium_ 
Silver 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 
Cyanide 

Concentration 

2280 

C Q M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

Texture; 

Artifacts; 

FORM I - IN 7/87 



U.S. EPA - CLP 

EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

b Name: PACE_INCORPORATED 

.̂ b Code: Case No. 

latrix (soil/water): WATER 

vel (low/med): LOW 

. Solids: 0 

Contract: EPC_ 

SAS No.: 

S2-24 

SDG No . : i m 4 
Lab Sample ID: 3883.4 

Date Received: 05/22/91 

t 9 

lor Before 

i)r After: 

nnents: 

Concentration 

. 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

COLORLESS 

COLORLESS 

Units (ug/L or mg/kg dry i 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium_ 
Silver 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 
Cyanide 

Concentration 

2140 

Clarity Before: CLEP 

C 

LR 

weight) 

Q 

: UG/L_ 

M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

Te> 

Clarity After: CLEAR_ Art 

:ture: 

.if acts: 

-

FORM I - IN 7/87 



U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 

• _b Name: PACE_INCORPORATED 

iab Code: Case No.: 

Contract: EPC_ 

SAS No.: 

EPA SAMPLE NO. 

S 2 - 2 5 

SDG No. mp 
watrix (soil/water): WATER 

ivel (low/med): LOW 

Lab Sample ID: 3897.4_ 

Date Received: 05/22/91 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

Dior Before: 

:fcor After: 

:_ments: 

COLORLESS 

COLORLESS 

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium_ 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenivu__ 
Silver 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 
Cyanide 

Concentration 

6830 

C Q M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

Texture: 

Artifacts: 

FORM I - IN 7/87 



U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 

ab Name: PACE_INCORPORATED 

Tab Code: Case No. 

Matrix (soil/water): WATER 

svel (low/med): LOW 

% Solids: 0 

Contract: EPC_ 

SAS No.: 

EPA SAMPLE NO. 

S2-26 

SDG No. VM&6 
Lab Sample ID: 3909.1 

Date Received: 05/22/91 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium_ 
Silver 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 
Cyanide 

Concentration 

15400 

c Q M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

olor Before: COLORLESS 

i_.or After: COLORLESS 

c unents: 

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

Texture: 

Artifacts; 

FORM I - IN 7/87 



U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO. 

ab Name: PACE_INCORPORATED 

ab Code: Case No.: 

Contract: EPC_ 

SAS No.: 

S2-27 

SDG No.: M&Skil 

fiatrix (soil/water) : WATER 

svel (low/med): LOW 

%"Solids: 

Lab Sample ID: 3921.0_ 

Date Received: 05/22/91 

olor Before 

(„ .or After: 

c—unents: 

Concentration 

« 

CAS NO. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

COLORLESS 

COLORLESS 

Units (ug/L or mg/kg dry i 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium_ 
Silver 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 
Cyanide 

Concentration 

2980 

Clarity Before: CLE* 

C 

LR 

weight) 

Q 

: UG/L_ 

M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

• 

Texture: 

Clarity After: CLEAR Artifacts: 

•v FO RM I - IN 
• 

7/87 ^ ^ 



U.S. EPA - CLP 

EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name: PACE_INCORPORATED 

ab Code: Case No. 

Matrix (soil/water): WATER 

_avel (low/med): LOW 

' Solids: 0 

Contract: EPC_ 

SAS No.: SDG No 

Lab Sample ID: 3933.4 

Date Received: 05/22/91 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

">lor Before; 

or After: 

ents: 

COLORLESS 

COLORLESS 

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium_ 
Silver 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 
Cyanide 

Concentration 

2300 

C Q M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR. 
P 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

Texture: 

Artifacts: 

FORM I - IN 7/87 



^ f r TRILLIUM,. 

DATA VALIDATION REPORT 

FOR 

ENVIRONMENTAL PROJECT CONTROL, INC. 

WELLS G&H PROJECT 

TREATMENT SYSTEM SAMPLING 

VOLATILES ANALYSES DATA 

Samples Collected 5/22/91 

Chemical Analyses Performed By 

PACE, Incorporated 

August 16, 1991 

By: 

Trillium, Inc. 
7A Grace's Drive 

Coatesville, PA 19320 
(215) 383-7233 



^ f e TRILLIUM, 
EXECUTIVE SUMMARY 

Tetrachloroethene was the only compound detected above the 
detection limits in the samples. No tentatively identified 
compounds (TICs) were detected. 

As noted on the chain of custody, samples were 10°C when 
received in the laboratory. Temperatures outside the 4°C +2°C 
range may adversely affect the volatile compounds. 

Validation of organic data is conducted in conformance with 
Environmental Protection Agency Functional Guidelines for 
Evaluating Organics Analyses, February 1, 1988. 

Based on the supporting documentation, gualifier codes may 
be added, deleted, or modified by the data validator. Final 
results are either gualified or unqualified. Unqualified (valid) 
results mean that the reported values may be used without 
reservations. Validator qualified results are annotated with the 
following codes in accordance with the Functional Guidelines: 

U - The material was analyzed for, but was not detected 
above the level of the associated value. The 
associated value is either the sample guantitation 
limit or the sample detection limit. 

J - The associated value is an estimated quantity. 

R - The data are unusable (Note: analyte may or may not be 
present). 

UJ - The material was analyzed for, but was not 
detected. The associated value, which is either the 
sample quantitation limit or the sample detection 
limit, is an estimate and may be inaccurate or 
imprecise. 

These codes are used on the accompanying data summary sheets 
to qualify some of the results. 



^ TRILLIUM, 
Case Narrative 

Six treatment system samples were collected and submitted 
for analysis to PACE, Inc. on May 22, 1991. The laboratory was 
requested to perform volatile organics (VOA) target compound list 
(TCL) analyses. Sl-25 was used for the field duplicate, matrix 
spike, and matrix spike duplicate. 

The samples included in this Sample Delivery Group (SDG) 
are: 

Client ID 

Sl-
Sl-
Sl-
S2-
S3-
S4-

-25 
-25DUP 
-25TB 
-23 
-23 
-23 

Lab ID 

3834 
3835 
3836 
3839 
3840 
3841 

Date of Collection 

05/22/91 
05/22/91 
05/22/91 
05/22/91 
05/22/91 
05/22/91 



Tt, TRILLIUM, 
V o l a t i l e s 

The requirements to be checked in validation are listed 
below. 

I. Holding Times 

II. GC/MS Tuning 

III. Calibration 

A. Initial 

B. Continuing 

IV. Blanks 

V. Surrogate Recovery 

VI. Matrix Spike/Matrix Spike Duplicate 

VII. Field Duplicates 

VIII. Internal Standards Performance 

IX. TCL Compound Identification 

X. Compound Quantitation and Reported Detection Limits 

XI. Tentatively Identified Compounds 

XII. System Performance 

XIII. Overall Assessment 



n̂ TRILLIUM, 
I. Holding Times 

All samples were analyzed within the 14-day holding time for 
preserved samples. 

II. GC/MS Tuning 

GC/MS tuning and mass calibrations were within criteria. 

III. Calibration 

Areas were manually integrated for one or more compounds in 
each of the standards in this data package. No evaluation of 
these manual integrations can be performed as no hardcopy 
documentation is provided. The validation has been completed on 
the assumption that the manual integrations done and reported by 
the laboratory were valid and correct. No positive data were 
affected. 

A. Initial 

Initial calibration criteria were met. 

B. Continuing 

Continuing calibration criteria not met are summarized 
below. 

Date Time Compound %D 

5/30 10:23 2-Butanone 28.3 (25) 
4-Methyl-2-pentanone 35,5 (25) 
2-Hexanone 35.7 (25) 
1,1,2,2-Tetrachloroethane 27.1 (25) 

5/31 10:01 Chloromethane 29.7 (25) 

() Acceptance criteria 

The data were not affected. 

IV. Blanks 

All blanks were acceptable with the exception of S1-25TB. 
Acetone was detected at 15 ppb. The data were not affected. 



- fe TRILLIUM, 
V. Surrogate Recovery 

All surrogate recoveries were within acceptance criteria. 

VI. Matrix Spike/Matrix Spike Duplicate 

All matrix spike (MS) and matrix spike duplicate (MSD) 
recoveries were within acceptance criteria with the exception of 
1,1-dichloroethene which recovered at 49% and 50% (criteria 61-
145). The data were not affected. 

VII. Field Duplicates 

Tetrachloroethene was detected in the sample at 3700 ppb, 
the field duplicate at 3600 ppb, in the MS at 3500 ppb, and in 
the MSD at 3600 ppb (RSD 2.8) and trichloroethene was detected in 
the sample at 87 ppb and in the field duplicate at 87 ppb. The 
data are acceptable, 

VIII. Internal Standards Performance 

Internal standards ar,eas and retention times were 
acceptable. 

IX. TCL Compound Identification 

Target compounds were properly identified. 

X. Compound Quantitation and Reported Detection Limits 

Detection limits were acceptable with regard to the 
supporting data. 

XI. Tentatively Identified Compounds 

No TICs were detected. 

XII. System Performance 

System performance was acceptable. 



Tt, TRILLIUM, 
XIII. overall Assessment of Data for a Case 

Because of elevated sample temperatures, data should be used 
with caution. 



1A 
VOL ILE ORGANICS ANALYSIS DATA SHEET 

I ab Name: PACE 

lab Code: PACE Case No.: EPC 

1atn\: fsoi 1 /water 1 WATER 

Sample wt/vol: 5. (g/mL) ML 

Level: (low/med) LOW 

' Moisture: not dec.100. 

u (nn: (pacl/cap) PACK 

EPA SAMPLE NO. 

I qi _--, 

: 0D022 Contract: I 

SAS No.: SDG No.: 

Lab Sample ID: 3834.6 

Lab File ID: J2789 

Date Received: 5/23/91 

Date Analyzed: 5/30/91 

Dilution Factor: 20 

• 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
d.ia/L or uq/Ka) UG/L 0 

1 74 
; 74 
: 75 
1 75 
i 75 
1 67 
i 75 
1 75 
1 75 
1 540 
1 67 
1 107 
1 78 
1 71 
1 56 
1 108 
1 75 
! 78 
!10061• 
! 79-

124-
! 79-
! 71-
!10061-
1 75-
! 108 -
I 591-
1 127-
i 79-
1 1 08 -
1 108-

100 -
1 100-

1330 -

-87 
-83 
-01 
-00 
-09 
-64 
-15 
-35 
-34 
-59 
-66 
-06 
-93 
-55 
-23 
-05 
-27 
-87 
-01-
-01-
-48-
-00 -
-43-
-02 -
_ _ r -

-10-
•78-
•18-
34-
88-
90-
41-
42-
20-

—'O — — — — 

-9 
-4 
—t* ______ 
_ _ * • * _ _ _ _ _ _ _ . _ _ , _ 

-_(•> 

—O -.-.-_ — __ 

__ 
-0 »-» — -
__"*________,___. 

-6 
-5 
-4 
-4 
-5 
-5 
-6 

-5 
."*-____•_._-
-6 
._• _ — 
• 1 

6 

5 
3 
7 
4 
5 

--Chloromethane 
--Bromomethane 
--Vinvl Chlorxde 
--Chloroethane 
--Methylene Chloride 
--Acetone 
--Carbon Disulfide 
--1,1-Dichloroethene 
•-1.1-Dichloroethane 
•-1.2-Dichloroethene (total> 
-Chloroform 
•-1,2-Dichloroethane 
-2-Butanone 
-1,1,1-Trichloroethane 
-Carbon Tetrachloride 
-Vinyl Acetate 
-Bromodi chloromethane 
-1,2-Dichloropropane 
-cis-1,3-Dichloropropene 
-Trichloroethene 
-Dibromochloromethane ! 
-1,1,2-Trichloroethane 1 
-Benzene ! 
-Trans-1.3-Dichloropropene ! 
-Bromoform ! 
-4-Methyl-2-Pentanone ! 
-2-Hexanone ! 
-Tetrachloroethene ! 
-1,1 r2.2-Tetrachloroethane 1 
-Toluene 1 
-Chlorobenzene ! 
-Ethylbenzene 1 
-Styrene 1 
-Xylene ctotal) I 

! 200. 
! 200. 
! 200. 
! 200. 
1 100. 
I 200. 
1 100, 
I 100. 
! 100. 
I 100. 
! -100. 
1 100. 
I 200. 

100. 
100. 
200. 
100. 
100. 
100. 
87. 

100. 
100. 
100. 
100. 
100. 
200. 
200. 

3700. 
100. 
100. 
100. 
100. 
100, 
1 00. 

1 

;u 
IU 
!U 
IU 
iU 
IU 
!U 
!U 
IU 
!U 
;u 
!U 
:u 
:u 
;u 
!U 
:u 
iu 
:u 
i J 

IU 
IU 
!U 
IU 
IU 
IU 
IU 
1 

IU 
IU 
IU 
IU 
!U 
IU 
1 

FORM I VOA 1/87 Rev, 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
T TATIVELY IDENTIFIED COMPOUNDS 

Lab Name: PACE 

L a b Code: PACE Case N o . : EPC 

l a t r i x : ( s o i l / w a t e r ) WATER 

Sample w t / v o l : 5 . (g /ml . ) ML 

e v e l : < low/med) LOW 

"< M o i s t u r e : no t d e c . 100 . 

• _ 1 < - , / , _ . D A —• L' 
W '_• J. "-I111, I i * (-, o v. r / ,- — ^. • • »-i w f-. 

Contract: 

SAS No.: 

Number TICs found: (.) 

31 -25 

—-00-0-2-3-" 

: SDG No.: 

Lab Sample ID: 3834.6 

Lab File ID: J2789 

Date Received: 5/23/91 

Date Analyzed: 5/30/91 

Dilution Facto*': 20,00 

CONCENTRATION UNITS: 
(.uq/L or uq/Kq) UG/L 

CAS NUMBER 

1. 
•-i 

( O 

1 4. 
c 

6. 
1 7. 

8. 
9. 

1 10. 
' 11. 

12. 
1 1 —• 
1 1 W1 • 
'• 1 4 . 

15. 
. 16. 
! 17. 

18. 
19. I 

! 20. 
21. ! 
- > - i , 

! 23. I 
'2 4 . ! 
25. 

,26, I 
1 27. ! 
28. ! 

• 29. 
I 20. 

! COMPOUND NAME I RT ! EST. CONC. ! 0 

• 

FORM I VOA-TIC 1/87 Rev. 



1A 
VOL' TLE ORGANICS ANALYSIS DATA SHEET 

kLab Name: PACE 

Lab Code: PACE 

EPA SAMPLE NO. 

Case No.: EPC 

Contract: I " 

SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 3835.4 

Sample wt/vol: 5. Cq/mL ) ML Lab File ID: J2792 

Level: (low/med) LOW Date Received: 5/23/91 

7. Moisture: not dec. 100. Date Analyzed: 5/30/91 

Column: tpacL/cap) PACH Dilution Factor: 20.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(uq/L or uq/Kq) UG/L Q 

1 74-87-3 Chloromethane 
I 74-83-9 Br omome t hane 
1 75-01-4 Vinyl Chloride 
I 75-00-3 Chloroethane 
I 75-09-2 Methylene Chloride 
I 67-64-1 Acetone 
I 75-15-0 Carbon Disulfide 
I 75-35-4 1, 1 -Di ch loroethene 
1 75-34-3 1, 1-Dich loroethane 
I 540-59-0 1,2-Dichloroethene ('total) 
I 67-66-3 Chloroform 
1 107-06-2 1,2-Dichlorcethane 
I 78-93-3 2-Butanone 
I 71 -55-6 1,1,1 - T n ch loroethane 
I 56-23-5 Carbon Tetrachloride 
I 108-05-4 Vinyl Acetate 
I 75-27-4 Bromodichloromethane 
1 78-87-5 1,2-Dichloropropane 
I 10061-01-5 cis-1.3-Dichloropropene 
I 79-01-6 Trichloroethene 
I 124-48-1 Dibromochloromethane 
I 79-00-5 1, 1,2-Trichloroethane 
I 71-43-2 Benzene I 
I 10061 -02-6 Trans-1, 3-Di ch loropropene 1 
I 75-25-2 Bromoform I 
I 108-10-1 4-Methvl -2-Pentanone I 
I 591-78-6 2-Hexanone " I 
1 127-18-4 Tetrachloroethene I 
I 79-34-5 1. 1,2.2-Tetrachloroethane 1 
1 108-88-3 Toluene I 
1 108-90-7 Chlorobenzene 1 
1 100-41-4 Ethylbenzene I 
I 100-42-5 Styrene I 
* 1330-20-7 Xylene (total) I 

1 200. 
I 200. 
1 200. 
1 200. 
I 100. 
I 200. 
I 100. 
I 100. 
I 100. 
1 100. 
I 100. 
I 10O. 
I 200. 

100. 
100, 
200. 
100. 
100. 
100. 
87. 

100. 
100. 
100. 
100. 
100. 
200. 
200. 

3600. 
100, 
100. 
100. 
100. 
100. 
100. 

1 

IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
!U 
IU 
IU 
!U 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
I J 
IU 
IU 1 
IU 
IU 1 
IU I 
IU I 
IU 1 
1 . 
1 . 

IU 1 
IU 1 
IU 1 
IU 1 
IU 1 
IU 1 

FORM I VOA 1/87 Rev, 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
Tr DATIVELY IDENTIFIED COMPOUNDS 

Lab Name: PACE 

..ab Code: PACE Case No. : EPC 

latrix: Csoi1/water) WATER 

Sample wt/vol: 5. fq/mL ) ML 

evel: tlow/med) LOW 

"/ Moisture: not dec. 100. 

- T -r — . *•— - - ! . / — _ _ . r-,Ar^t 

J1-25DUP 

Number TICs foundi o 

Contract: 

SAS No. : SDG No. : Q 0 0 3 Q 

Lab Samole ID: 3835.4 

Lab File ID: J2792 

Date Received: 5/23/91 

Date Analvzed: 5/30/91 

Dilutirn Factor: 20.00 

CONCENTRATION UNITS: 
(uq/L or uq/Kq) UG/L 

CAS NUMBER 

1. 

I -J • 

1 4, 
5. 
6. 

1 7. 
8. 
9. 

1 10. 
' 11. 

12. 
: 13. 
' 14. 

15. 
. 16. 
1 17. 

18. 
19. 

1 20. 
21. I 
-»'-• i 

, — . — I . , _._•. I 
' 24. ! 

25. 1 
; 26. I 
1 27. ! 

28. ~ | 
, 2 9 . I 
I 30. I 

1 COMPOUND NAME 

• 

l 
II

 
1 

1 
II

 
X

3 
1 

1 
il

 
1 

j 

I EST. CONC. 

j 

I Q 

• 

FORM I VOA-TIC 1/87 Rev, 



1A 
VOL-~ILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

.Lab Name: PACE 

Lab Code: PACE Case No.: EPC 

Matrix: (soil/water) WATER 

Sample wt/vol: 5. (q/mL) ML 

Level: (low/med) LOW 

7. Moisture: not dec. 100. 

, l umr j c \ %. r i \. c u i 

I SI-25TB 
Contract: I 

SAS No. : SDG 10:0 0 3 6 

Lab Sample ID: 3836.2 

Lab File ID: J2793 

Date Received: 5/23/91 

Date Analvzed: 5/30/91 

Dilution Factor: 1.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(uq/L or uq/Kq) UG/L 0 

I 74 
1 74 
1 75 
1 75 
1 75 
1 67 
I 75 
1 75 
I 75 
I 540 
1 67 
1 107 
1 78 
I 71 
I 56 
I 108 

75-
I 78 
110061 -
I 79-
I 124-
I 79-
I 71-
I 10061 -
1 75-
I 108 -
1 591-
1 127-
1 79-
1 1 08 -

108 -
1 100 -
1 100-
I 1330 -

-87 
-83 
-01 
-00 
-09 
-64 
-15 
-35 
-34 
-59 
-66 
-06 
-93 
-55 
"__.*_> 
-05 
-27 
-87 
-01-
-01-
-48-
-00 -
•43-
•02 -
25-
•10-
78-
18-
34-
88-
90-
41 -
42-
20-

-9-
-4-
__*-> _ 

-1 -
-0 -
- 4 -
_-» 

- 0 -
—_» — 
~ ' ~ i _ 

—, 

-6-
-5-
-4-
-4-
-5 -
-5-
-6-
-1 -
-5-
.O _ 

-•"»_-. 

•1--
6--
-4_. 

5--
o _. 

7 — 
4--
5--
7--

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1 -Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene < totali 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1, 1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodi chloromethane 
1,2-Dichloropropane 
cis-l,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane I 
1,1,2-Trichloroethane I 
_, , 
T r —, n • ,_ l i 

Bromoform I 
4-Methyl-2-Pentanone I 
2-Hexanone I 
Tetrachloroethene I 
1,1.2.2-Tetrachloroethane I 
Toluene I 
Chlorobenzene I 
Ethylbenzene I 
Styrene I 
Xylene ftotal") I 

I 10. 
I 10. 
1 10. 
I 10. 
I 5. 
1 15. 
> 5. 

1 c 

, _, . 
I 5. 
I 5. 

10. 
5. 
er 

10. 
5. 
5. 
-J. 

5. 
5. 
5. 
5. 
CT 
.J • 
cr 
_ j * 

1 o. 
10. 
cr 
_J . 

cr 
_J. 

5. 
5. 
-J . 

tr 
wJ . 

1 
1 

IU 
IU 
IU 
IU 
IU 
1 

IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 

FORM I VOA 1/87 Rev, 



VOLATILE ORGANICS ANALYSIS L)A I A bHhb 1 
TF' TATIVELY IDENTIFIED COMPOUNDS 

Lab Name: PACE 

Lab Code; PACE Case No. 

f *tnx: (soil/water) WATER 

Sample wt/vol: 5 

I ?vel: (low/med) LOW 

'/ Moisture: not dec. 100. 

' p a c l / c s p i P^CK 

H-25TB 

•lumber TICs found: U 

Contract: 

EPC SAS No. : SDG No. : 

Lab Sample ID: 3B3G._ -

(q/mL.) ML Lab File ID: J2793 

Date Received: 5/23/91 

Date Analyzed: 5/30/91 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(uq/L or uq/Hq.) UG/L 

CAS NUMBER 

1. 
-* 
—. 

; 4. 
5. 
6. 

; 7. 
8. 
9. 

1 10. 
1 11. 

12. 
1 13. 
: 14. 

15. 
, 16. 
1 17. 

18. 
19. 

1 20, 
' 21. 

--.--» 1 

I 23. I 
•24. ! 
25. I 

. 26. ! 
1 27. I 
28. I 

.- 29. I 
1 30. ! 

J COMPOUND NAME 

| 

I RT 

• 

I EST, CONC. 

| 

ll 
o 

• 1 

| 

FORM I VOA-TIC 1/87 Rev, 



1A 
VOLr'~TLE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

ab Name: PACE 

Lab Code: PACE Case No.: EPC 

Matrix: (soil/water) WATER 

Sample wt/vol: 5. (q/mL> ML 

Level: Clow/med) LOW 

7. Moisture; not dec. 100. 

Column: (pact/cap) PACK 

CAS NO. COMPOUND 

S2-23 
Contract: 

SAS No. : SDG No, : 0 0 0 4 2 

Lab Sample ID: 3839,7 

Lab File ID: J2B01 

Date Received: 5/23/91 

Date Analyzed: 5/31/91 

Dilution Factor: 2.50 

CONCENTRATION UNITS: 
Cuo/L or uq/Kq.) UG/L Q 

I 74-87-3 Chloromethane 
1 74-83-9 Bromomethane 
I 75-01-4 Vinyl Chloride 
I 75-00-3 Chloroethane 
! 75-09-2 Methylene Chloride 
! 67-64-1 Acetone 

75-15-0 Carbon Disulfide 
I 75-35-4 1. 1 -Dichloroethene 
I 75-34-3 1, 1 -Di ch loroethane 
I 540-59-0 1.2-Dichloroethene (total) 
I 67-66-3 Chloroform 
I 107-06-2 1. 2-Dich lor oet hane 
I 78-93-3 2-Butanone 
I 71 -55-6 1, 1, 1 -Trich loroethane 
I 56-23-5 Carbon Tetrachloride 
I 108-05-4 Vinyl Acetate 
I 75-27-4 Bromodi chloromethane 
I 78-87-5 1,2-Dich loropropane 
!10061-01-5 cis-1,3-Dichloropropene 
I 79-01-6 Trichloroethene 
I 124-48-1 Dibromochloromethane 
I 79-00-5 1, 1,2-Tnchloroethane 1 
I 71-43-2 Benzene 1 
I 10061 -02-6 Trans-1,3-Dichloropropene 1 
I 75-25-2 Bromoform 1 
I 108-10-1 4-Methyl-2-Pentanone 1 
I 591-78-6 2-Hexanone I 
I 127-18-4 Tetrachloroethene I 
I 79-34-5 1, 1,2, 2-Tetrachloroethane 1 
1 108-88-3 Toluene I 
! 108-90-7 Chlorobenzene I 
I 100-41-4 Ethylbenzene 1 

100-42-5 Styrene 1 
1330-20-7 Xylene Ctotal) 1 

I 25. 
, 25. 
, -.cr 

, J5 . 
I 12. 
I 25. 
I 12. 
1 12. 
I 12. 
1 17. 
I 12. 
I 12. 

25. 
12. 
12. 
25. 
12. 
12. 
12. 
21. 
12. 
12. 
12. 
12. 
12. 
25. 
25. 

540. 
12. 
12. 
12. 
12. 
12. 
12. 

1 
i 

IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
1 
1 

ILI 
IU 
IU 
1 J 
IU 
IU 
IU 
IU 
IU 
1 
1 

IU 
IU 
IU 
IU 
IU 
!LJ / 
IU / 
1 / 
\ u r 

IU 
IU 
IU 
IU 
IU 
1 

FORM I VOA 1/87 Rev. 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

S2-2C 
Lab Name: PACE 

.ab Code: PACE Case No.: EPC 

latrix: csoil/water) WATER 

Sample wt/vol: 5. fq/mL') ML 

.evel: (low/med) LOW 

7. Moisture: not dec. 100. 

Jclti-:": • c_c!;/c_nl PACK 

Number TICs found; 0 

Contract: 

SAS No.: SDG No, " D 0 0 4 3 

Lab Sample ID: 3839.7 

Lab File ID: J2801 

Date Received: 5/23/91 

Date Analyzed: 5/31/91 
H i 1 >if I ^ A H IT -» r- 4-.-. •*• • 

CONCENTRATION UNITS: 
fug/L or ug/Kq) UG/L 

50 

CAS NUMBER 

! 1. 
•"̂  
"1 

4. 
5. 
6. 

1 7. 
8. 
9. 

1 10. 
' 11. 

12. 
; 13. 
1 14. 

15. 
. 16. 
I 17. 

18. 
19. 

120. 
' 21. I 

• - > — • i 
> _ . _ , . t 

I 24. I 
25. ! 

, 26. I 
1 27. ! 
28, I 

•r 2 9 . ! 

1 30. I 

COMPOUND NAME 

!- —-

RT I EST. CONC. I Q 

• 

j 

FORM I VOA-TIC 1/87 Rev. 



1A 
VOL'^ILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

• 

Lab Name: PACE 

ab Code: PACE Case No.: EPC 

Matrix: (soil/water) WATER 

Samole wt/vol: 5 

Level: <low/med) LOW 

X Moisture: not dec.100. 

Column: cpack/cap1 PACK 

( o/mL) ML 

I S3-23 
Contract: I 

SAS No. : SDG No. :Q 0 0 5 1 

Lab Sample ID: 3840.0 

Lab File ID: J2818 

Date Received: 5/23/91 

Date Analyzed: 5/31/91 

Dilution Factor: 12.50 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(uq/L or uq/Kq.) UG/L Q 

I 74-87-3 Chloromethane 
I 74-83-9 Bromomethane 
I 75-01-4 Vinyl Chloride 
I 75-00-3 Chloroethane 
I 75-09-2 Methylene Chloride 
I 67-64-1 Acetone 
I 75-15-0 Carbon Disulfide 
I 75-35-4 1,1-Di ch loroethene 
I 75-34-3 1. 1 -Di chloroethane 
I 540-59-0 1,2-Dichloroethene (total) 
I 67-66-3 Chloroform 
I 107-06-2 1,2-Di chloroethane 
I 78-93-3 2-Butanone 
I 71 -55-6 1, 1, 1 -Tr i ch loroethane 
I 56-23-5 Carbon Tetrachloride 
I 108-05-4 Vinyl Acetate 
I 75 -27 -4 Br omod i c h 1 o r ome t h a ne 
I 78-87-5 1, 2-Dich loropropane 
I 10061-01-5 cis-1,3-Dichloropropene 
I 79-01-6 Trichloroethene 
• 124-48-1 Dibromochloromethane 
! 79-00-5 1. 1, 2-Trichloroethane 
! 71-43-2 Benzene I 
I 10061-02-6 Trans-1. 3-Dich loropropene I 
I 75-25-2 Bromoform 1 
I 108-10-1 4-Methvl-2-Pentanone I 
I 591-78-6 2-Hexanone I 
I 127-18-4 Tetrachloroethene 1 
I 79-34-5 1, 1,2, 2-Tetrachloroethane I 
I 108-88-3 Toluene I 
! 108-90-7 Chlorobenzene I 
I 100-41-4 Ethylbenzene 1 
I 100-42-5 Styrene I 
' 1330-20-7 Xylene (totaP I 

I 120 -
1 120. 
1 120. 
I 120. 
I 62. 
1 120. 
I 62. 
I 62. 
1 62. 
I 62. 
I 62. 
I 62. 

120. 
J O • 

62. 
120. 
62. 
62. 
62. 
59. 
62. 
62. 
62. 
62. 
62. 
120. 
120. 

1600. 
62. 
62. 
62. 
62. 
62. 
62. 

IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
I J 
IU 
IU 
IU 
IU 
IU 
I J 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
I 

IU 
IU 
IU 
IU 
IU 
IU 

FORM I VOA 1/87 Rev. 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
TF'TATIVELY IDENTIFIED COMPOUNDS 

Lab Name: PACE 

_ab Code: PACE Case No.: EPC 

latrix: (soil/water) WATER • 

Sample wt/vol: 5. (g/mL'' ML 

evel: (low/med) LOW 

X Moisture; not dec.100. 

-1..-.-.. r-.-./-l. //- = -,> B A P V 

Contract: 

SAS No.; 

Number TICs found: 0 

SDG No.: 

00052 

Lab Sample ID: 3840.0 

Lab File ID: J2818 

Date Received: 5/23/91 

Date Analyzed: 5/31/91 
Hi 1,,fi,-,n Pjrf-,-,r; 12.50 

CONCENTRATION UNITS: 
(uq/L or uq/Kq) UG/L 

CAS NUMBER 

1. 
__! • 

1 -J • 

1 4. 
c 
J. 
6. 

1 7. 
8. 
9. 

1 10. 
1 1 1 . 

12. 
i 1 3 . 
'• 1 4 . 

15. 
, 16. 
I 17. 

18. 
19. 

! 20. 
' 21. 

•70 I *___. - 1 

1 23. I 
'24. I 

O ^ 1 
_-_J. 1 

1 __.'o • 1 

I 27. I 
28. ! 
29. I 

' 30. ! 

I COMPOUND NAME 

II 
X

3 
I 

11 
H

 
1 

1 EST. CONC. I 0 

• 

j 

FORM I VOA-TIC 1/87 Rev. 



1A 
VOL'<-ILE ORGANICS ANALYSIS DATA SHEET 

• 

ab Name: PACE 

Lab Code: PACE Case No.: EPC 

Matrix: (soil/water) WATER 

Sample wt/vol: 5. (g/mL> ML 

Level: (low/med) LOW 

X Moisture: not dec.100. 

CAS NO. COMPOUND 

EPA SAMPLE NO. 

I S4 -23 
Contract: I _ 

SAS No.: SDG NoJ_005 9 

Lab Sample ID: 3841.9 

Lab File ID: J2804 

Date Received: 5/23/91 

Date Analyzed: 5/31/91 

Dilution Factor: 10.00 

CONCENTRATION UNITS: 
(uq/L or ug/Hq) UG/L D 

74 
74 
75 
75 
75 
67 
75 
75 
75 

540 
67 
107 
78 
71 
56 
108 
75 
78 

10061• 
79-
124-
79-
71-

10061• 
75-

108-
591-
127-
79-
108 -
108-
100 -
100 

1330 

-87-3-
-83-9-
-01-4-
-00-3• 
-09-2-
-64-1-
-15-0-
-35-4-
-34-3-
-59-O-
-66-3-
-06-2-
-93-3-
•55-6--

-05 -4 
•27-4-
•87-5-
•01-5-
•01 -6 • 
•48-1-
00-5-
43-2-
02 -6 -
->-;_'). 

-10-1-
-78-6-
-18-4-
-34-5--
-88-3--
•90-7--
•41 -4--
42-5--
20-7--

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1, 1 -Di chloroethane,.. 
1, 2-Di chloroethene ( total.) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1.1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodi chloromethane 
1.2-Dichloropropane 
cis-1,3-Di chloropropene 
Tri chloroethene 
Dibromochloromethane 
1 ,1,2-Trichloroethane 
Benzene 
Trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene ("total) 

100. 
100. 
100. 
100. 
50. 
100. 
50. 
50. 
50. 
50. 
50. 
50. 
100. 
50. 
50. 
100. 
50. 
50. 
50. 
58. 
50. 
50. 
50. 
50. 
50. 
100. 
100. 
000. 
50. 
50. 
50. 
50. 
50. 
50. 

IU 
IU 
IU 
!U 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
1 

IU 
IU 
IU 
IU 
IU 
IU 
IU 
1 

IU/ 
IU 
IU 
IU 
IU 
IU 

FORM I VOA 1/97 Rev. 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
T'-'TATIVELY IDENTIFIED COMPOUNDS 

iab Name: PACE 

_ab Code: PACE Case No. : EPC 

atnx: csoil/water) WATER 

Sample wt/vol: 5. cg/mL> ML 

evel: (low/med> LOW 

"' Moisture: not dec. 100. 

l_C L uill11: .-,--, / > o A ri' 
p a t , / t-ci^, > • •_••-

Contract: 

SAS No.: SDG No.: 

0 0 0 6 0 

Lab Sample ID: 3841.9 

Lab File ID: J2804 

Date Received: 5/23/91 

Date Analyzed: 5/31/91 

_ JLUljjction Factor: 10.00 

Number TICs found: 
CONCENTRATION UNITS: 
(ug/L or uq/Kq) UG/L 

CAS NUMBER 

1. 

1 w» • 

: 4. 
5. 
6. 

I 7. 
8. 
9. 

1 10. 
11. 
12, 

1 13. 
' 14. 

15. 
. 16. 
1 17. 

18. 
19. 

1 20. 
21. 
•->•-! 

I 23. I 
' 24. I 
25. I 

i __.o • I 

I 27. I 
28. I 

, 29. I 
! 30. 

I COMPOUND NAME I RT I EST. CONC. I Q I 

• 

j 

• 

j 

FORM I VOA-TIC 1/87 Rev. 



DATA VALIDATION REPORT 

FOR 

ENVIRONMENTAL PROJECT CONTROL, INC. 

WELLS G&H PROJECT 

TREATMENT SYSTEM SAMPLING 

VOLATILES ANALYSES DATA 

METHOD 52 4.2 ANALYSES 

Samples Collected 5/22/91 

Chemical Analyses Performed By 

PACE, Incorporated 

August 20, 19 91 

By: 

Trillium, Inc. 
7A Grace's Drive 

Coatesville, PA 19320 
( 2 1 5 ) 3 8 3 - 7 2 3 3 

Tl TRILLIUM, 



Tt TRILLIUM, 
EXECUTIVE SUMMARY 

Foaming occurred during the analyses of all samples except 
the trip blank and the field blank. 

Data quality for other samples in this sample delivery group 
was good. Methylene chloride results in two samples were 
corrected to "ND" because the results reported were below the MDL 
determined by the PQL study for this project. 

Cooler temperature upon receipt of samples by the laboratory 
was 10°C. Temperatures outside the range of 4°C +2°C may 
adversely affect the volatile compounds. 

Validation of organic data is conducted in conformance with 
Environmental Protection Agency (EPA) Functional Guidelines for 
Evaluating Organics Analyses, February 1, 1988, with 
modifications by EPA Region I, November 1, 1988. 

Based on the supporting documentation, qualifier codes may 
be added, deleted, or modified by the data validator. Final 
results are either qualified or unqualified. Unqualified (valid) 
results mean that the reported values may be used without 
reservations. Validator qualified results are annotated with the 
following codes in accordance with the Functional Guidelines: 

U - The material was analyzed for, but was not detected 
above the level of the associated value. The 
associated value is either the sample quantitation 
limit or the sample detection limit. 

J - The associated value is an estimated quantity. 

R - The data are unusable (Note: analyte may or may not be 
present). 

UJ - The material was analyzed for, but was not detected. 
The associated value, which is either the sample 
quantitation limit or the sample detection limit, is an 
estimate and may be inaccurate or imprecise. 

These codes are used on the accompanying data summary sheets 
to qualify some of the results. 



-T, TRILLIUM, 
Case Narrative 

Five treatment system samples were collected and submitted 
to PACE, Inc. on May 22, 1991. The laboratory was requested to 
perform volatile organics analyses (VOA) using Method 524.2. The 
analyte list for this method was amended pursuant to the QA/QC 
Plan for this project. 

The samples included in this Sample Delivery Group (SDG) 
are: 

Client ID 

S1-25FB 
S5-20 
S6-25 
S6-25DUP 
S6-25TB 

Lab ID 

3837 
3842 
3843 
3844 
3845 

Date of Collection 

05/22/91 
05/22/91 
05/22/91 
05/22/91 
05/22/91 



- f t TRILLIUM,. 
V o l a t i l e s 

The r e q u i r e m e n t s t o be checked in v a l i d a t i o n a r e l i s t e d 
below. 

I . Holding Times 

I I . GC/MS Tuning 

I I I . C a l i b r a t i o n 

A. Initial 

B. Continuing 

IV. Blanks 

V. Surrogate Recovery 

VI. Matrix Spike/Matrix Spike Duplicate 

VII. Field Duplicates 

VIII. Internal Standards Performance 

IX. TCL Compound Identification 

X. Compound Quantitation and Reported Detection Limits 

XI. Tentatively Identified Compounds 

XII. System Performance 

XIII. Overall Assessment 



- f t TRILLIUM, 
I. Holding Times 

All samples were received preserved and analyzed within the 
14-day holding time for preserved samples. 

II. GC/MS Tuning 

GC/MS tuning and mass calibrations were within criteria. 

III. Calibration 

Areas were manually integrated for one or more compounds in 
each of the standards in this data package. No evaluation of 
these manual integrations can be performed, as no hard copy 
documentation was provided. Such documentation has been 
requested from the laboratory. The validation has been completed 
on the assumption that the manual integrations done and reported 
by the laboratory were valid and correct. No sample data appear 
to be affected. 

A. Initial 

Initial calibration criteria were met on 5/23/91. 

B. Continuing 

C o n t i n u i n g c a l i b r a t i o n c r i t e r i a were met on 5 / 3 1 / 9 1 and 
6 / 2 / 9 1 . C o n t i n u i n g c a l i b r a t i o n c r i t e r i a were met on 6 / 1 / 9 1 
wi th t h e e x c e p t i o n of t h e % d i f f e r e n c e fo r 1 , 2 - d i c h l o r o e t h a n e 
( a c t u a l 2 7 . 9 2 ; c r i t e r i a 25) and 1, 1 , 2 , 2 - t e t r a c h l o r o e t h a n e 
( ac tua l 26 .35 ; c r i t e r i a 25) , Data were not a f f e c t e d . 

IV. Blanks 

The trip blank, field blank, and method blanks were clean. 

V. Surrogate Recovery 

Surrogate recoveries were within acceptance criteria. 

VI. Matrix Spike/Matrix Spike Duplicate 

A matrix spike (MS) and matrix spike duplicate (MSD) were 
performed on Sample S6-25. Data were within acceptance criteria. 



^ TRILLIUM, 
VII. Field Duplicates 

Samples S6-25 and S6-25DUP were s u b m i t t e d a s d u p l i c a t e 
samples . No compounds were de t ec t ed in e i t h e r sample. 

V I I I . I n t e r n a l Standards Performance 

I n t e r n a l s t a n d a r d s a r e a s and r e t e n t i o n t i m e s w e r e 
a c c e p t a b l e . 

IX. TCL Compound Identification 

Carbon tetrachloride was reported in Sample S5-20 at 0.46 
ppb. This compound was incorrectly reported by the laboratory on 
the Form I; the compound was chloroform. However, the 
concentration reported was below the PQL study-determined MDL for 
this project. The reported result for carbon tetrachloride was 
rejected; the result for chloroform remained "ND." 

All other TCL compound identifications were acceptable. 

X. Compound Quantitation and Reported Detection Limits 

The laboratory performed a practical quantitation limit 
(PQL) study for the Method 524.2 analyses for this project on 
October 15, 1990. Method detection limits (MDLs) determined 
through that PQL study should have been used for reporting 
purposes for these treatment system samples. MDLs determined 
through the PQL study were as follows: 

Compound 

Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 

MDL 

0 . 
0 . 
4 . 
0 , 
0 . 
0 . 
0 , 
0 , 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 

( u q / L ) 

. 4 8 

. 4 9 

. 4 1 

. 6 7 

. 5 4 
, 5 0 
, 5 3 
, 5 2 
, 4 4 
, 4 3 
, 3 8 
. 4 5 
. 3 3 
, 4 2 
, 3 3 
, 4 3 



-ft TRILLIUM 1NC 

Compound 

Benzene 
trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
m-Xylene 
o-, p-Xylene 
1,2-Dichloroethane-d4 
Toluene-d8 
Bromofluorobenzene 

MDL fuq/L) 

0.58 
0.07 
0.49 
0.51 
0.44 
0.45 
0.44 
0.51 
0.48 
0.93 
0.50 
0.45 
0.36 

Methylene chloride was reported in Samples S5-20 and S6-25 
at concentrations below the MDL determined by the PQL study for 
this project. Methylene chloride concentrations in these two 
samples were corrected to be "ND." 

The result reported for 1,1,1-trichloroethane in Sample S5-
20 (33 ug/L) was beyond the calibration range of the instrument 
(25 ug/L). This result was qualified as estimated. 

All other results and detection limits were acceptable with 
regard to the supporting data. 

XI. Tentatively Identified Compounds 

No TICs were reported for this sample delivery group. 

XII. System Performance 

System performance was acceptable. 

XIII. Overall Assessment of Data for a Case 

Methylene chloride was corrected to be "ND" in Samples S5-20 
and S6-25. 

The result for carbon tetrachloride in Sample S5-20 was 
rejected due to incorrect reporting by the laboratory. The 
result for 1,1,1-trichloroethane in Sample S5-20 was qualified as 
estimated. 
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UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Di bromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1.1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

PACE Project Number: 

Units 

OIFIED 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

810523500 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0038370 
05/22/91 
05/23/91 
Sl-25 FB 

ND 
NO 
NO 
ND 
ND 
ND 

NO 
ND 
NO 
NO 
NO 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

NO 
ND 
ND 
ND 
NO 
ND 

NO 
ND 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 
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UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.I 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodi chloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

PACE Project Number: 

Units 

MODIFIED 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

810523500 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0038427 
05/22/91 
05/23/91 
S5-20 

ND 
ND 
1»JfcJF"'.oT_> • 
•m~4J 
mv,1/ 
ND 

ND 
ND 
ND 
Nfr_??J 
m-^/^=PTh~ 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
NO 
ND 
ND 
ND 
ND 

ND 
ND 

7Ay7 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 
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UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

PACE Project Number: 810523500 

Units MDL 

95 0038435 
05/22/91 
05/23/91 
$6-25 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 MODIFIED 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

ci s-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

ND 
ND 
4-r-rM'D 
ND 
ND 
ND 

ND 
ND 
NO 
NO 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
NO 
ND 
ND 

ND 
ND 

l ^ 
^ 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 
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UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

ci s-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

PACE Project Number: 

Units 

MODIFIED 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

810523500 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0038443 
05/22/91 
05/23/91 
S6-25 DUD 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
NO 
ND 
ND 
ND 
ND 

ND 
ND 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 
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UNIFIRST/ENSR PACE Project Number: 810523500 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 MODIFIED 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

ci s-1,2-Di chloroethene 
Chloroform 
1,2-Dichloroethane 
1,1.1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0038451 
05/22/91 
05/23/91 
S6-25 TB 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
NO 
ND 
ND 
ND 
ND 

NO 
ND 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 
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-ft, TRILLIUM, 
EXECUTIVE SUMMARY 

Acetone was the only target compound list (TCL) compound 
detected above the detection limit. No tentatively identified 
compounds (TICs) were detected. 

Validation of organic data is conducted in conformance with 
Environmental Protection Agency Functional Guidelines for 
Evaluating Organics Analyses, February 1, 1988. 

Based on the supporting documentation, qualifier codes may 
be added, deleted, or modified by the data validator. Final 
results are either qualified or unqualified. Unqualified (valid) 
results mean that the reported values may be used without 
reservations. Validator qualified results are annotated with the 
following codes in accordance with the Functional Guidelines: 

U - The material was analyzed for, but was not detected 
above the level of the associated value. The 
associated value is either the sample quantitation 
limit or the sample detection limit. 

J - The associated value is an estimated quantity. 

R - The data are unusable (Note: analyte may or may not be 
present). 

UJ - The material was analyzed for, but was not detected. 
The associated value, which is either sample 
quantitation limit or sample detection limit, is an 
estimate and may be inaccurate or imprecise. 

These codes are used on the accompanying data summary sheets 
to qualify some of the results. 
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-ft TRILLIUM, 
Case Narrative 

One sludge sample was collected and submitted to PACE, Inc. 
on May 23, 1991. The laboratory was requested to perform 
volatile organics (VOA) target compound list (TCL) analyses. 

The sample included in this Sample Delivery Group (SDG) is: 

Client ID Lab ID Date of Collection 

Sludge 3890 05/23/91 
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V o l a t i l e s 

The requirements to be checked in validation are listed 
below. 

I. Holding Times 

II. GC/MS Tuning 

III. Calibration 

A. Initial 

B. Continuing 

IV. Blanks 

V. Surrogate Recovery 

VI. Matrix Spike/Matrix Spike Duplicate 

VII. Field Duplicates 

VIII. Internal Standards Performance 

IX. TCL Compound Identification 

X. Compound Quantitation and Reported Detection Limits 

XI. Tentatively Identified Compounds 

XII. System Performance 

XIII. Overall Assessment 
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I. Holding Times 

The sample was analyzed within the 14 day holding time for 
soil samples. 

II. GC/MS Tuning 

GC/MS tuning and mass calibrations were within criteria. 

III. Calibration 

Areas were manually integrated for one or more compounds in 
each of the standards in this data package. No evaluation of 
these manual integrations can be performed as no hardcopy 
documentation is provided. The validation has been completed on 
the assumption that the manual integrations done and reported by 
the laboratory were valid and correct. No positive data were 
affected. 

A. Initial 

Initial calibration criteria were met. 

B. Continuing 

Continuing calibration criteria were met with the exception 
of the % difference for 2-butanone (52), chloromethane (26.6) 
acetone (46.6), vinyl acetate (41,4), 4-methyl-2-pentanone 
(45.2), 2-hexanone (44.4), and 1,1,2,2-tetrachloroethane (37.4). 
Detection limits for 2-butanone were qualified as estimated. 
Acetone results were estimated. The remaining data were not 
affected. 

IV. Blanks 

No target compounds were detected in the method blank. 

V. Surrogate Recovery 

All surrogate recoveries were within acceptance criteria. 



VI. Matrix Spike/Matrix Spike Duplicate -ft TRILLIUM. 
No matrix spike or duplicate matrix spike were performed on 

the sample. The data should be used with caution. 

VII. Field Duplicates 

No f i e l d d u p l i c a t e was c o l l e c t e d . 

V I I I . I n t e r n a l Standards Performance 

I n t e r n a l s t a n d a r d s a r e a s and r e t e n t i o n t i m e s w e r e 
a c c e p t a b l e . 

IX. TCL Compound I d e n t i f i c a t i o n 

Targe t compounds were p roper ly i d e n t i f i e d . 

X. Compound Q u a n t i t a t i o n and Reported Detec t ion Limi ts 

D e t e c t i o n l i m i t s w e r e a c c e p t a b l e w i t h r e g a r d t o t h e 
suppor t i ng d a t a . 

XI. Tentatively Identified Compounds 

No TICs were detected. 

XII. System Performance 

System performance was a c c e p t a b l e . 

X I I I . Ove ra l l Assessment of Data for a Case 

A l l p o s i t i v e r e s u l t s and d e t e c t i o n l i m i t s were a c c e p t a b l e 
excep t a s noted in S e c t i o n s I and I I I . Although s u r r o g a t e s and 
i n t e r n a l s t anda rd r e c o v e r i e s were a c c e p t a b l e , t h e da t a should be 
u s e d w i t h c a u t i o n s i n c e no m a t r i x s p i k e s , m a t r i x s p i k e 
d u p l i c a t e s , or F ie ld q u a l i t y c o n t r o l samples were ana lyzed . 



1A 
VOLA._LE ORGANICS ANALYSIS DATA SHEET 

0 0 U 1 6 

">A SAMPLE NO. 

âb Name: PACE 

Lab Code: PACE 

Contract: 
SLUDGECU 

Case No. EPC 

.latrix: (soil/water) WATER 

".ample wt/vol: 5. (q/mL) ML 

_,evel: (low/med) LOW 

Moisture: not dec.100. 

Column: (pack/cap) PACK 

SAS No.: SDG No.: 

Lab Sample ID: 3890.7 

Lab File ID: J2898 

Date Received: 5/24/91 

Date Analyzed: 6/ 6/91 

- ' Dilution Factor; l-r&O 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinvl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
540-59-0 1,2-Dichloroethene (total) 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1, r, 1-Trichloroethane 
56-23-5 Carbon Tetrachloride 
108-05-4 Vinvl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 

10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 

10061-02-6 Trans-1,3-Dichloropropene 
75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone 
591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-5 Stvrene 
1330-20-7 Xylene (total) 

10. 
10. 
10. 
10. 
5. 

25. 
5. 
5. 
5. 
3. 
5. 
5. 

10. 
5.-
5. 

10. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

10. 
10. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

U 
U 
U 
U 
U 
J 
U 
u 
u 
J 
u 
u 
uT 
u u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
U 
u 
U 
U 
U 
u 

% ! 

FORM I VOA 1/87 Rev, 
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LA^LE ORGANICS ANALYSIS DATA SHEET 
TElWVT 

b Name: PACE 

Lab Code: PACE Case N o . : EPC 

M a t r i x : ( s o i l / w a t e r ) WATER 

M 
PA SAMPLE NO, 

SLUDCSCU 
.TIVELY IDENTIFIED COMPOUNDS 

C o n t r a c t : 0 0 0 1 7 

SAS N o . : SDG N o . : 

Lab Sample ID: 3890.7 

Sample wt/vol: 5. (g/mL) ML 

Level: (low/med) LOW 

% Moisture: not dec.100. 

Column: (pack/cap) PACK 

Number TICs found: 0 

Lab File ID: J2898 

Date Received: 5/24/91 

Date Analyzed: 6/ 6/91 

u x i u u i u i i c a v . o u i X . UU 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

CAS NUMBER 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

. 10. 
111. 
* 12. 
13. 
14. 
15. 
16. 
17. 
18. 
19, 
20. 
21. 
22. 
23, 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

COMPOUND NAME RT EST. CONC. 

-

Q 

FORM I VOA-TIC 1/87 Rev 
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FOR 
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August 20, 1991 
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^h TRILLIUM, 
EXECUTIVE SUMMARY 

Data quality for this sample delivery group was good. 
Detection liimts for 2-butanone were rejected in all samples. 

Cooler temperature upon receipt of samples by the laboratory 
was 8°C. Cooler temperatures outside the 4°C +2°C range may 
adversely affect the volatile compounds. 

Validation of organic data is conducted in conformance with 
Environmental Protection Agency (EPA) Functional Guidelines for 
Evaluating Organics Analyses, February l, 1988, with 
modifications by EPA Region I, November 1, 1988. 

Based on the supporting documentation, qualifier codes may 
be added, deleted, or modified by the data validator. Final 
results are either qualified or unqualified. Unqualified (valid) 
results mean that the reported values may be used without 
reservations. Validator qualified results are annotated with the 
following codes in accordance with the Functional Guidelines: 

U - The material was analyzed for, but was not detected 
above the level of the associated value. The 
associated value is either the sample quantitation 
limit or the sample detection limit. 

J - The associated value is an estimated quantity. 

R - The data are unusable (Note: analyte may or may not be 
present). 

UJ - The material was analyzed for, but was not detected. 
The associated value, which is either the sample 
quantitation limit or the sample detection limit, is an 
estimate and may be inaccurate or imprecise. 

These codes are used on the accompanying data summary sheets 
to qualify some of the results. 
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Case Narrative 

Eight samples (including matrix spike and matrix spike 
duplicate) were collected and submitted to PACE, Inc. on May 23, 
1991. The laboratory was requested to perform volatile organics 
(VOA) target compound list (TCL) analyses. 

The samples included in this Sample Delivery Group (SDG) 
are: 

Date of Collection 

05/23/91 
05/23/91 
05/23/91 
05/23/91 
05/23/91 
05/23/91\ 

The case narrative for this data package stated that Samples 
Sl-26 and S1-26DUP foamed during the analysis. Although results 
for these two samples met all QC criteria, the results should be 
used with caution. 

CI 

SI-
SI-
Sl-
S2-
S3-
S4-

Lent ID 

-26 
-2 6DUP 
-2 6TB 
-24 
-24 
-24 

Lab ID 

3878 
3879 
3880 
3883 
3884 
3885 
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V o l a t i l e s 

The requirements to be checked in validation are listed 
below. 

I. Holding Times 

II. GC/MS Tuning 

III. Calibration 

A. Initial 

B. Continuing 

IV. Blanks 

V. Surrogate Recovery 

VI. Matrix Spike/Matrix Spike Duplicate 

VII. Field Duplicates 

VIII. Internal Standards Performance 

IX. TCL Compound Identification 

X. Compound Quantitation and Reported Detection Limits 

XI. Tentatively Identified Compounds 

XII. System Performance 

XIII. Overall Assessment 
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I. Holding Times 

All samples were received and analyzed within the 14-day 
holding time for preserved samples. 

II. GC/MS Tuning 

GC/MS tuning and mass calibrations were within criteria. 

III. Calibration 

Manual a r e a s were i n t e g r a t e d fo r one or more compounds in 
each of t h e s t a n d a r d s in t h i s d a t a p a c k a g e . No e v a l u a t i o n of 
t h e s e manual i n t e g r a t i o n s can be p e r f o r m e d , a s no h a r d copy 
documentation i s provided. The v a l i d a t i o n has been completed on 
the assumption t h a t the manual i n t e g r a t i o n s done and r e p o r t e d by 
t h e l a b o r a t o r y were v a l i d and c o r r e c t . No d a t a appea r t o be 
a f f e c t e d . 

A. Initial 

Initial calibration criteria were met on 5/28/91 (Instrument 
J). 

Initial calibration criteria were met on 5/28/91 (Instrument 
G) with the exception of the RRF for 2-butanone (actual 0,077; 
criteria 0.1). Detection limits for 2-butanone were rejected in 
Samples S1-26TB, S2-24, S3-24, S4-24, and S1-26DUP. 

B. Continuing 

C o n t i n u i n g c a l i b r a t i o n c r i t e r i a w e r e met on 6 / 3 / 9 1 
Ins t rument J) with t he except ion of t h e RF for 2-butanone ( a c t u a l 
0 . 0 9 7 ; c r i t e r i a 0 .1 ) and t h e % d i f f e r e n c e f o r c h l o r o m e t h a n e 
( a c t u a l 4 6 . 2 ; c r i t e r i a 2 5 ) , 2 -bu t anone ( a c t u a l 4 0 . 7 ; c r i t e r i a 
2 5 ) , v i n y l a c e t a t e ( a c t u a l 2 7 . 0 ; c r i t e r i a 2 5 ) , 4 - m e t h y l - 2 -
pentanone ( a c t u a l 3 8 . 4 ; c r i t e r i a 2 5 ) , 2-hexanone ( a c t u a l 4 3 . 4 ; 
c r i t e r i a 2 5 ) , and 1, 1 , 2 , 2 - t e t r a c h l o r o e t h a n e ( a c t u a l 3 1 . 6 ; 
c r i t e r i a 2 5 ) . De t ec t i on l i m i t s for 2-butanone were r e j e c t e d in 
Samples S l - 2 6 , S1-26MS, and S1-26MSD. O t h e r d a t a were n o t 
a f f e c t e d . 

C o n t i n u i n g c a l i b r a t i o n c r i t e r i a w e r e met on 5 / 3 0 / 9 1 
( I n s t r u m e n t G) w i t h t h e e x c e p t i o n of t h e RF f o r 2 - b u t a n o n e 
( a c t u a l 0 . 0 7 8 ; c r i t e r i a 0 .1) and t h e % d i f f e r e n c e fo r a c e t o n e 
( a c t u a l 4 1 . 0 ; c r i t e r i a 25) . Data were not a f f e c t e d . 

C o n t i n u i n g c a l i b r a t i o n c r i t e r i a w e r e met on 5 / 3 1 / 9 1 
( Ins t rument G) with the except ion of t he % d i f f e r e n c e for 



-ft TRILLIUM, 
bromomethane (actual 40.6; criteria 25) and 2-butanone (actual 
32.0; criteria 25). Data were not affected. 

IV. Blanks 

Acetone was reported in Method Blanks VBLK01, VBLK02, and 
S1-26TB. The results for acetone in Samples S1-26TB and S1-26MSD 
were qualified as less than the reported value. 

V. Surrogate Recovery 

Surrogate recoveries were within acceptance criteria. 

VI. Matrix Spike/Matrix Spike Duplicate 

The matrix spike (MS) and matrix spike duplicate (MSD) were 
performed on Sample Sl-26. The percent recoveries for 1,1-
dichloroethene in the MS and the MSD were below QC criteria. The 
percent recovery for trichloroethene in the MSD was below QC 
criteria. Relative percent differences were slightly above 
criteria for benzene and toluene. No positive results for 1,1-
dichloroethene, benzene or toluene were reported in field 
samples, so data were not affected. Results for trichloroethene 
in Samples Sl-26 and S1-26DUP were qualified as estimated. 

Results for 1,1,2-trichloroethane were reported in the MS 
and MSD but not in the field sample or the duplicate. Although 
no spectra were provided for these compounds, it appeared that 
this compound was misidentified. The retention time provided for 
1,1,2-trichloroethane on the quant report did not match that of 
1,1,2-trichloroethane in the calibration check standard. The 
retention times in the MS and MSD did closely match that of 
trichloroethene. There were probably overlapping peaks in the 
sample spectra. This would explain why percent recoveries for 
trichloroethene in the MS and MSD were either below QC criteria 
or in the lower range of QC acceptance criteria. Results for 
1,1,2-trichloroethane were rejected in the MS and MSD. 

VII. Field Duplicates 

Compounds and concentrations (in ug/L) reported in Samples 
Sl-26 and S1-26DUP were as follows: 

Compound Sl-26 S1-26DUP 

Trichloroethene 97 83 
Tetrachloroethene 3700 3900 
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R e s u l t s f o r t h e a cove compounds were w i t h i n QC c r i t e r i a . 

The compound 1 , 1 , 1 - t r i c n l o r o e t h a n e was r e p o r t e d a t 41 ug/L in 
Sample S1-26DUP b u t was n o t r e p o r t e d i n Sample S l - 2 6 . T h i s 
compound was r e j e c t e d in t h e d u p l i c a t e . 

V I I I . I n t e r n a l S tandards Performance 

I n t e r n a l s t a n d a r d s a r e a s and r e t e n t i o n t i m e s w e r e 
a c c e p t a b l e . 

IX. TCL Compound Identification 

TCL compound identifications were acceptable, with the 
exception of 1,1,2-trichloroethane in the MS and MSD. 

X. Compound Quantitation and Reported Detection Limits 

Results and detection limits were acceptable with regard to 
the supporting data. 

XI. Tentatively Identified Compounds 

No TICs were reported for this SDG. 

XII. System Performance 

System performance requires attention. Manual integrations 
should be addressed. Compound identifications should be verified 
for accuracy. 

XIII. Overall Assessment of Data for a Case 

Data quality for this sample delivery group was good. 
Detection limits for 2-butanone were rejected in all samples. 

1 , 1 , 1 - T r i c h l o r o e t h e n e was r e j e c t e d in S1-26DUP. 

1, 1, 2 - T r i c h l o r o e t h a n e r e s u l t s wee r e j e c t e d in S1-26MS and 
S1-26MSD. 

Acetone r e s u l t s were q u a l i f i e d a s l e s s t h a n t h e r e p o r t e d 
va lue in S1-26TB and S1-26MSD. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

.Lab Name: PACE 

"lab Code: PACE Case No. : EPC 

Matrix: (soi1/water) WATER 

Sample wt/vol: 5.0 (q/mL) ML 

Level: (low/med) LOW 

7. Moisture: not dec. 100. 

•Column: 'pad /cap' PACK 

EPA SAMPLE NO. 

s l-9$024 
Contract: !_ 

SAS N o . : SDG No.: 

Lab Samole ID: 3878.B 

Lab File ID: J2850 

Date Received: 5/24/91 

Date Analyzed: 6/ 3/91 

Dilution Factor: 20.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
d.iq/L or ug/KaJ UG/L 0 

74-87-3 Chloromethane 
74 -83 -9 Bromome thane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1, 1-Dich loroethene 
75-34-3 1, 1 -Di chloroethane 

540-59-0 1,2-Dichloroethene c total > 
67-66-3 Chloroform 
107-06-2 1,2-Dich loroethane 
78-93-3 2-Butanone 
71 -55-6 1. 1, 1 -Trich loroethane 
56-23-5 Carbon Tetrach lo ride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodi chloromethane 
78-87-5 1, 2-Dich loropropane 

10061 -01 -5 cis-1,3-Dichloroprcpene 
79-01 -6 Trichloroethene 
124-48-1 Dibromochloromethane I 
79-00-5 1, 1,2-Trichloroethane 

10061 -02-6 Trans-1. 3-Di ch loropropene ! 
75-25-2 Bromoform 1 
108-10-1 4-Methvl -2-Pentanone I 
591-78-6 2-Hexanone 1 
127-18-4 Tetrachloroethene ! 
79-34-5 1, 1 , 2 , 2-Tetrachloroethane 1 
108-88-3 Toluene I 
108-90-7 Chlorobenzene I 
100-41 -4 Ethylbenzene 1 
100-42-5 Styrene ! 

1330-20-7 Xylene ftotall I 

200. 
! 200. 
1 200, 
1 200. 
I 100. 
1 200. 
: loo. 
! 100. 
! 100. 
! 100. 
1 100. 
i ioo* 

^ & C j . 

100. 
100. 
200. 
100. 
100. 
100. 
97. 
100. 
100. 
100. 
100. 
100. 
200. 
200. 

3700. 
100. 
100. 
100. 
100. 
100. 
100. 

1 

;u 
!U 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
! U , - , 
i-U- (— 
IU 
IU 
IU 
IU 
!U 
IU 
1 J 
IU 
IU 
IU 
IU 
;u 
IU 
IU 
1 > 
1 I 

iu : 
IU I 
IU 1 
IU 1 
IU 1 
IU I 
( 1 
1 1 

FORM I VOA 1/87 Rev. 
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TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: PACE 

ab Code: PACE Case No.: EPC 

Matrix: tsoi1/water) WATER 

Sample wt/vol: 5.0 <q/mL> ML 

evel: <low/med> LOW 

7. Moisture: net dec. 100. 

cl'jmn: (pad /cap) PACK 

Sl-26 

TT0025" 

Number TICs found! 0 

Contract: 

SAS No.: SDG No. 

Lab Samole ID: 387B.8 

Lab File ID: J2850 

Date Received: 5/24/91 

Date Analyzed: 6/ 3/91 

Dilution Factor: 20.00 

CONCENTRATION UNITS: 
( UQ/L or ua/Kcj' UG/L 

1 

CAS NUMBER 

: 1. 
~> 
3. 

: 4. 

6. 
: 7. 

9. 
9. 

: 10. 
' 11. 

12. 
. 13. 
; 14. 

15. 
16. 

! 17. 
18. 
IS. 

; 20. 
' 21. ! 

, 23. ! 
: 24. 

25. I 
26. I 

: 27. I 
28. 
29. 

1 30. I 
1 , 

COMPOUND NAME I RT I EST. CONC. I a 

FORM I VOA-TIC 1/87 Rev. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO, 

Lab Name: PACE 

Lab Code: PACE Case No.: EPC 

Matrix: (soil/water) WATER 

Samole wt/vol: 5.0 iq/mL> ML 

Level: ("low/med) LOW 

X Moisture: not dec. 100. 

Column: (pact /cap > PACI" 

fffrffST Contract: 1 

SAS No.: SDG No.: 

Lab Samole ID: 3879.6 

Lab File ID: G3251 

Date Received: 5/24/91 

Date Analyzed: 5/31/91 

Dilution Factor: 20.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS; 
(uq/L or UQ/KQ.) UG/L Q 

74 
74 
75 
75 
75 
67 
75 
75 
75 

540 
67 
107 
78 
71 
56 
108 
75 
78 

10061 
79 
124 
79 
71-

10061• 
75-
108 • 
591-
127-
79-

108 -
108 
100 
100 

1330-

-87-3-
-83-9-
-01-4-
-00-3-
-09-2-
-64-1-
-15-0-
-35-4-
-34-3-
-59-0 -
-66-3-
-06-2-
_C|T> -t> — 

V ^ i _, 

-55-6-
-23-5-
-05-4 -
-27-4--
-87-5-
-01-5--
-01 -6--
-48-1-• 
-00-5-• 
-43-2--
-02-6-• 
-25-2--
-10 -1 - -
-7B-6--
-1B-4--
•34-5--
88-3--
90-7--
41 - 4 - -
42-5--
20-7--

Chloromethane 
Bromomethane 
Vinvl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1 -Dichloroethene 
1,1-Di chloroethane 
1,2-Dichloroethene (total ) 
Ch1oroform 
1.2-Dichloroethane 
2-Butanone 
1, 1,1 -Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Di chloropropane 
cis-1 ,3-Di chloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Xylene!total ) 

200. 
200. 
200. 
200. 
100. 
200. 
100. 
100. 
100. 
100. 
100. 
100. 

Tt&T. 
MT7 

10(D. 
20 (D. 
100. 
100. 
100. 
83. 
100. 
100. 
100. 
100. 
100. 
200. 
200. 

3900. 
100. 
100. 
100. 
100. 
100. 
100. 

1 
I 

IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
.-HJ r-
i - r | — 
IU 
IU 
IU 
IU 
IU 
I J 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
I 
1 

IU 
IU 
IU 
IU 1 
IU 
IU 1 

FORM I VOA 1/87 Rev, 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: PACE 

Lab Code: PACE Case No, 

Matrix: (soil/water) WATER 

Contract: I 

EPC SAS No,: SDG No,: 

Lab Sample ID: 3879.6 

S I - 2 6 D U P 

~mnrjT" 

Sample wt/vol: 5.0 (q/mL) ML Lab File ID: G3251 

Level: (low/med) LOW Date Received: 5/24/91 

7. Moisture: not dec. 100. Date Analyzed: 5/31/91 

Column: (pact/cap) PACK Dilution Factor: 20.00 

Number TICs found: () 
CONCENTRATION UNITS: 
(uq/L or uq/Kq) UG/L 

1 CAS NUMBER 

1 1. 
2. 

I 3. 
1 4. 
1 5. 
I 6. 
1 7. 
i a . 
1 9. 
I 10. 
i 11. 
; 12. 
1 13. 
1 14. 
I 15. 
: 16. 
I 17, 
' 18. 

19. 
I 20. 
'• 21. I 

2 2 . r 
""3 ' 

, -.4. I 

26. I 
! 27. I 
28. I 
29. 

1 30. 1 
1 1 

I COMPOUND NAME 

j 

II 
X

3 

n 
H

 

II 

I EST. CONC. 

' 

I 0 

• 

J 

— --; 

FORM I VOA-TIC 1/87 Rev, 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: PACE 

'Lab Code: PACE Case No. : EPC 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.0 (q/mL) ML 

Level: (low/med") LOW 

X Moisture: not dec. 100. 

Column: (pad /cap) PACK 

EPA SAMPLE NO, 

si-26Tg.0 03 9 
Contract: I 

SAS No.: SDG No.: 

Lab Samole ID: 3880.0 

Lab File ID: G3236 

Date Received: 5/24/91 

Date Analyzed: 5/30/91 

Dilution Factor: 1.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(uq/L o r uo/hq) UG/L 0 

74 
74 
75 
75 
75 
67 
75 
75 
75 

540 
67 
107 
78 
71 
56 
108 
75 
78 

10061 
79 
124 
79 
71-

10061-
75-

108-
591-
127-
79-
108-
108-
100 -
100-

1 330 -

-87-3-
-83-9-
-01-4-
-00-3 -
-09-2-
-64-1 -
-15-0-
-35-4-
-34-3-
-59-0-
-66-3-
-06-2-

-55-6-
-23-5-
-05-4-
-27-4-
-87-5-
-01 -5--
-01 -6--
-48-1 --
-00-5-• 
-43-2--
-02-6--
-25-2--
-10-1--
-78-6--
-18-4--
•34-5--
-8S-3--
•90-7--
•41 -4--
42-5--
0-7--

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1, 1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Ch1oroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Tnch loroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1, 1,2-Tnchloroethane 
Benzene 
Trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrach1oroethane 
Toluene 
Ch1orobenzene 
Ethyl benzene 
Stvrene 
Xylene (.total") 

10. 
10. 
10. 
10. 
5. 
10. 
cr 
-J. 

5. 
-J. 

5. 
5. 

A<rr 
5 , 
5. 
10. 
5. 
er 

5. 
5. 
5. 
5. 
5. 
5. 
_J. 

10. 
10. 

5. 
cr 
-J > 

cr 

5. 
er 

5. 

IU 
IU 
IU 
IU 
IU 
IB - tA -
IU 
IU 
IU 
IU 
IU 
!U 
'Air (— 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
:u 
;u 

FORM I VOA 1/87 Rev. 



VULAIiLH ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: PACE 

Lab Code: PACE Case No.: EPC 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.0 (q/mL) ML 

Level: (low/med) LOW 

X Moisture: not dec. 100. 

Column: (pact/cap) PACK 

SI-26TB 

Number TICs found; U 

Contract: '• 

SAS No.: SDG No.: 

Lab Sample ID: 3880.0 

Lab File ID: G3236 

Date Received: 5/24/91 

Date Analyzed: 5/30/91 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
("uq/L or uq/Kq) UG/L 

! CAS NUMBER 

I 1. 
> — i 

, —, 
i _ > . 

I 4. 
: 5. 

6. 
1 7. 

8. 
9. 

1 10. 
1 11. 

12. 
. 13, 
1 14. 

15. 
16. 

I 17. 
' 18. 

19. 
I 20. 
! 21. ! 

, 23. ! 
I 24. I 

25. ! 
26, 

I 27. 1 
28. ! 
29. 1 

1 30. 1 
• I 

I COMPOUND NAME 

I 

I RT I EST. CONC. 

j 

I 0 

FORM I VOA-TIC 1/87 Rev, 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

• 

ab Name: PACE 

ab Code: PACE Case No.: EPC 

Matrix: (soil/water) WATER 

5ir644 5 

Sample wt/vol: 5.0 (q/mL) ML 

Level: i low/med") LOW 

"/. Moisture: not dec. 100. 

Column: (pack/cap) PACK 

Contract: I. 

SAS No.: SDG No.: 

Lab Sample ID: 3883.4 

Lab File ID: G3237 

Date Received: 5/24/91 

Date Analyzed: 5/30/91 

Dilution Factor: 5.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
( uq/L or uq/l" q > UG/L 

74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disul fide 
75-35-4 1, 1 -Dichloroethene 
75-34-3 1, 1 -Di chloroethane 

540-59-0 1,2-Dichloroethene (total ) 
67-66-3 Chloroform 
107-06-2 1, 2-Di chloroethane 
78 -93 -3 2 -Bu t a none 
71 -55-6 1,1,1 -Trichloroethane 
56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75 -27 -4 B r omod ichlor ome tha ne 
78-87-5 1, 2-Di ch loropropane 

10061 -01-5 cis-1. 3-Di chloropropene 
79-01 -6 Trichloroethene 

124-48-1 Dibromochloromethane 1 
79-00-5 1, 1,2-Tnchloroethane 
71-43-2 Benzene 

10061 -02-6 Trans-1, 3-Di ch loropropene 1 
75-25-2 Bromoform 1 
108-10-1 4-Methyl -2-Pentancne 1 
591-78-6 2-Hexanone I 
127-18-4 Tetrachloroethene 1 
79-34-5 1, 1 f 2 , 2-Tetrach loroethane I 
108-88-3 Toluene • 1 
108-90-7 Chlorobenzene 1 
100-41 -4 Ethylbenzene 1 
100-42-5 Styrene I 

1330-20-7 XyleneCtotal ) I 

9 

20. 

0 

50. 
50. 
50. 
50. 
25. 
50. 
25. 
25. 
25. 
-*er 

IU 
IU 
:u 
IU 
IU 
IU 
IU 
iu 
IU 
• 

!U 
IU 

• £ • 

_._, . 
50. 
"•5 
*_5. 
25. 
*7—• 
w>_> • 

25. 
25. 
25. 
*_-J • 

25. 
50. 
50. 

920. 
25. 
__, . 

..5. 
25. 
25. 

IU 
IU 
IU 
IU 
IU 
1 
i 

!U 
IU 
IU 
IU 
IU 
IU 
IU 
I 
I 

IU 
IU 
IU 
IU 
IU 
IU 

FORM I VOA 1/87 Rev, 



VOLAllLh UHUANICS ANALYblb UAI A bHhhI 
TENTATIVELY IDENTIFIED COMPOUNDS 

S2-24 

T004T 
Lab Name: PACE Contract: ! 

.ab Code: PACE Case No.: EPC SAS No.: SDG No.: 

Matrix: (.soi 1 /water ) WATER Lab Samole ID: 3883.4 

Sample wt/vol: 5.0 (q/mL> ML Lab File ID: G3237 

.evel: ("low/med") LOW Date Received: 5/24/91 

7. Moisture: not dec. 100. Date Analyzed: 5/30/91 

Column: (pack/cap) PACK Dilution Factor: 5 0 0 

Number TICs found: 0 
CONCENTRATION UNITS: 
(uq/L or uq/Kq) UG/L 

1 

CAS NUMBER 

1. 
•-> 
3. 

1 4. 
c _,. 
6. 

1 7. 
' 8. 

9. 
, 10. 
; 11. 

12. 
13. 

: 14. 
15. 
16. 

1 17. 
' 18. 

19. 
; 20. ! 
I 21. I 

->o 1 

. 23. I 
1 24. I 
25. I 
26. I 

! 27. ! 
"28. 
29. ! 

: 30. 
1 1 

! COMPOUND NAME I RT I EST. CONC. I 0 

FORM I VOA-TIC 1/87 Rev. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLF NO. 

• 

I S3-24 
Lab Name: PACE Contract: !_ 

Ofl'054 
ab Code: PACE Case No.: EPC SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 3884.2 

Sample wt/vol: 5.0 <q/mL ) ML Lab File ID: G3245 

Level: (low/med) LOW Date Received: 5/24/91 

X Moisture: not dec. 100. Date Analyzed: 5/31/91 

Column: (pact /cap) PACI1 Dilution Factor: 5.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(uq/L or uq/Hq) UG/L 0 

I 74-87-3 Chloromethane 
1 74-83-9 Bromomethane 
1 75-01-4 Vinyl Chloride 
I 75-00-3 Chloroethane 
I 75-09-2 Methylene Chloride 
1 67-64-1 Acetone 
1 75-15-0 Carbon Disulfide 
I 75-35-4 1. 1 -Dichloroethene 
I 75-34-3 1, 1 -Dichloroethane 
I 540-59-0 1.2-Dichloroethene (total) 
I 67-66-3 Chloroform 
1 107-06-2 1, 2-Dichloroethane 
1 78-93-3 2-Butanone 
I 71 -55-6 1,1,1-Tnch loroethane 
I 55-23-5 Carbon Tetrachloride 
1 108-05-4 Vinyl Acetate 
1 75-27-4 Bromodi chloromethane 
1 78-87-5 1, 2-Dich loropropane 
I 10061-01-5 cis-1,3-Dichloropropene 
I 79-01-6 Trichloroethene 
1 124-48-1 Dibromochloromethane 
I 79-00-5 1. 1, 2-Trichloroethane 
1 71-43-2 Benzene I 
1 10061 -02-6 Trans-1, 3-Di chloropropene 1 
! 75-25-2 Bromoform I 
1 108-10-1 4-Methyl-2-Pentanone I 

591-78-6 2-Hexanone 1 
1 127-18-4 Tetrachloroethene 1 

79-34-5 1, 1,2.2-Tetrachloroethane 1 
1 108-88-3 Toluene 1 

108-90-7 Chlorobenzene 1 
I 100-41-4 Ethylbenzene 1 

100-42-5 Styrene 1 
1330-20-7 Xylene( total ) 1 

1 50. 
I 50, 
I 50. 
1 50. 
, __,. 
1 50. 
! 25. 
1 25. 
1 25. 
, —.'5. 
1 25. 

^<r7^ 
2 5 . 
-•cr 
___J . 

50. 
25. 
25. 
25. 
15. 
25. 
25. 
25. 

25. 
50. 
50. 

400. 
•-^cr 
___J • 

25. 
25. 
25. 
_ w < . 

25. 

1 
1 

IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 

IU 
! U 
IU 
IU 
IU 
!U 
I J 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
1 
1 

IU 
IU 
IU 
IU 
IU 
IU 
1 

FORM I VOA 1/87 Rev. 



V U L A I I L t UKldANICS ANALYSIS DATA SHEET 
TENTATIVELY I D E N T I F I E D COMPOUNDS 

S3-24 

'""TOTSP" 
Lab Name: PACE Contract: '• 

Lab Code: PACE Case No. : EPC SAS No.: SDG No. : 

Matrix: (soil/water) WATER Lab Sample ID: 3384.2 

Sample wt/vol: 5.0 «q/mL> ML Lab File ID: G3245 

Level: (low/med) LOW Date Received: 5/24/91 

7. Moisture: not dec. 100. Date Analyzed: 5/31/91 

Column: (pack/cap) PAC!< Dilution Factor: 5.00 

Number TICs found: 0 
CONCENTRATION UNITS: 
(uq/L or uq/Kq) UG/L 

1 CAS NUMBER 

1 1 . 
I 2 . 
1 <-n 
1 ._> • 

4 , 
I 5 . 
1 6 . 
: 7 . 

a. 
1 9 . 
; 1 0 . 
1 1 1 . 

1 2 . 
1 3 . 

1 1 4 . 
1 5 . 
1 6 . 

1 1 7 , 
' 1 8 . 

1 9 . 
, 2 0 . 
I 2 1 , I 

- > - 1 , 

2 3 . I 
! 2 4 . I 

"~ter 1 

2 6 . ! 
2 7 . I 
2 8 . ! 
2 9 . 
3 0 . 1 

I COMPOUND NAME 

II 
X

3 
11 

H
 

I EST. CONC. 1 0 

FORM I VOA-TIC 1/87 Rev. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

^Lab Name: PACE 

Tab Code: PACE Case No.: EPC 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.0 (q/mL) ML 

Level: (low/med' LOW 

7. Moisture: not dec. 100. 

Column: (pad / c a p i PACK 

EPA SAMPLE NO. 

! S4-24 
Contract: I QjQ_Q_Ll_._. 

SAS No.: SDG No.: 

Lab Sample ID: 3885.0 

Lab File ID: G3239 

Date Received: 5/24/91 

Date Analyzed: 5/30/91 

Di1ution Factor: 10.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(uq/L or ua/Kq) UG/L 0 

74 
74 
75 
75 
75 
67 
75 
75 
75 

540 
67 
107 
78 
71 
56 
108 
75 
78 

1 0061 
79 

124 
79 
71 

10061 
75-

108-
591-
127-
79-

108-
108-
100 • 
100-

1330 • 

-87-3-
-83-9-
-01-4-
-00-3 -
-09-2-
-64-1-
-15-0-
-35-4-
-34-3-
-59-0-
-66-3-
-06-2 -
__QO ^ _ 
_7w --» 

-55-6-
-23-5-
-05-4 -
-27-4-
-87-5-
-01-5-
-01-6-
-48-1-
-00-5 -
-43-2-
-02-6-

1 0 -1 - • 
78-6--
18-4-.-
34-5--
88-3--
90-7--
41-4--
42-5--
20-7--

Ch1oromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon DJ sulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1, 2-Dichloroethene ("total ) 
Chloroform 
1,2-Dichloroethane 
2-Butanone . 
1, 1,1 -Trichloroethane . 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodic h1oromet hane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Tri chloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene . 
Trans-1,3-Dichloropropene 
Bromoform 
^-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Xylenettotal) 

100. 
100. 
100. 
100. 
50. 
100. 
50. 
50. 
50. 
50. 
50. 
50. 

\&n77 
30. 
50. 
100. 
50. 
50. 
50. 
50. 
50. 
50. 
50. 
50. 
50, 
100, 
100. 

1700. 
50. 
50. 
50. 
50, 
50. 
50. 

IU 
IU 
,'U 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
^ f 
I J 
IU 
!U 
IU 
IU 
IU 
I J 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
1 
1 

:u 
IU 
IU 
IU 
IU 
IU 

£ 

FORM I VOA 1/87 Rev. 
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FOR 

ENVIRONMENTAL PROJECT CONTROL, INC. 
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August 20, 19 91 
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TRILLIUM, 



-ft TRILLIUM,. 
EXECUTIVE SUMMARY 

Foaming occurred during the analyses of all samples except 
the trip blank and the field blank. 

Data quality for other samples in this sample delivery group 
was satisfactory. Methylene chloride results in three samples 
were corrected to "ND" because the results reported were below 
the MDL determined by the PQL study for this project. 

Cooler temperature upon receipt of samples by the laboratory 
was 8°C. Temperatures outside the range of 4°C + 2 ° C may 
adversely affect the volatile compounds. 

Validation of organic data is conducted in conformance with 
Environmental Protection Agency (EPA) Functional Guidelines for 
Evaluating Organics Analyses, February 1, 1988, with 
modifications by EPA Region I, November 1, 1988. 

Based on the supporting documentation, qualifier codes may 
be added, deleted, or modified by the data validator. Final 
results are either qualified'or unqualified. Unqualified (valid) 
results mean that the reported values may be used without 
reservations. Validator qualified results are annotated with the 
following codes in accordance with the Functional Guidelines: 

U - The material was analyzed for, but was not detected 
above the level of the associated value. The 
associated value is either the sample quantitation 
limit or the sample detection limit. 

J - The associated value is an estimated quantity. 

R - The data are unusable (Note: analyte may or may not be 
present). 

UJ - The material was analyzed for, but was not detected. 
The associated value, which is either the sample 
quantitation limit or the sample detection limit, is an 
estimate and may be inaccurate or imprecise. 

These codes are used on the accompanying data summary sheets 
to qualify some of the results. 



T, TRILLIUM, 
Case Narrative 

Five treatment system samples were collected and submitted 
to PACE, Inc. on May 23, 1991. The laboratory was requested to 
perform volatile organics analyses (VOA) using Method 524.2. The 
analyte list for this method was amended pursuant to the QA/QC 
Plan for this project. 

The samples included in this Sample Delivery Group (SDG) 
are: 

Client ID 

S1-26FB 
S5-21 
S6-26 
S6-26DUP 
S6-26TB 

Lab ID 

3881 
3886 
3887 
3888 
3889 

Date of Collection 

05/23/91 
05/23/91 
05/23/91 
05/23/91 
05/23/91 



Tt, TRILLIUM, 

V o l a t i l e s 

The requirements to be checked in validation are listed 
below. 

I. Holding Times 

II. GC/MS Tuning 

III. Calibration 

A. Initial 

B. Continuing 

IV. Blanks 

V. Surrogate Recovery 

VI. Matrix Spike/Matrix Spike Duplicate 

VII. Field Duplicates 

VIII. Internal Standards Performance 

IX. TCL Compound Identification 

X. Compound Quantitation and Reported Detection Limits 

XI. Tentatively Identified Compounds 

XII. System Performance 

XIII. Overall Assessment 



TRILLIUM, 
I. Holding Times 

All samples were received preserved and analyzed within the 
14-day holding time for preserved samples. 

II. GC/MS Tuning 

GC/MS tuning and mass calibrations were within criteria. 

III. Calibration 

Areas were manually integrated for one or more compounds in 
each of the standards in this data package. No evaluation of 
these manual integrations can be performed, as no hard copy 
documentation was provided. Such documentation has been 
requested from the laboratory. The validation has been completed 
on the assumption that the manual integrations done and reported 
by the laboratory were valid and correct. No sample data appear 
to be affected. 

A. Initial 

Initial calibration criteria were met on 5/23/91. 

B. Continuing 

C o n t i n u i n g c a l i b r a t i o n c r i t e r i a were met on 6 / 2 / 9 1 . 
C o n t i n u i n g c a l i b r a t i o n c r i t e r i a were met on 6 / 5 / 9 1 w i t h t h e 
e x c e p t i o n of t h e % d i f f e r e n c e f o r 1 , 1 , 2 , 2 - t e t r a c h l o r o e t h a n e 
( ac tua l 30 .58; c r i t e r i a 25 ) . Data were not a f f e c t e d . 

IV. B l anks 

The t r i p b lank, f i e l d b lank, and method blanks were c l e a n . 

V. Surrogate Recovery 

Surrogate recoveries were above QC criteria for Samples S6-
26 and S6-26MS. The laboratory reanalyzed these samples. The 
matrix spike was within QC criteria on the reanalysis; Sample S6-
26 was above QC criteria for 1,2-dichloroethane-d4. Since no 
compounds were detected in Sample S6-26, data were not qualified. 

All other surrogate recoveries were within acceptance 
criteria. 



Tt TRILLIUM. 

VI. Matrix Spike/Matr ix Spike Dupl ica te 

A ma t r ix s p i k e (MS) and ma t r i x s p i k e d u p l i c a t e (MSD) were 
performed on Sample S6-26. Recover ies for t r i c h l o r o e t h e n e were 
above QC c r i t e r i a in t h e MS and MSD. The r e l a t i v e p e r c e n t 
d i f f e r e n c e was above QC c r i t e r i a f o r t r i c h l o r o e t h e n e . No 
p o s i t i v e sample r e s u l t s were a f f e c t e d . 

As mentioned in S e c t i o n V, t h e l a b o r a t o r y had t o r e a n a l y z e 
t h e MS b e c a u s e s u r r o g a t e r e c o v e r y c r i t e r i a w e r e n o t m e t . 
A l though c r i t e r i a were met i n t h e r e a n a l y s i s of t h e MS, t h e 
l a b o r a t o r y chose t o r e p o r t r e s u l t s from t h e o r i g i n a l a n a l y s i s , 
which d i d n o t meet c r i t e r i a . No p o s i t i v e sample d a t a were 
a f f ec t ed in e i t h e r a n a l y s i s ; however, i t was i n a p p r o p r i a t e t o use 
t h e o r i g i n a l a n a l y s i s for r e p o r t i n g . 

VI I . F i e ld Dupl ica tes 

Samples S6-26 and S6-26DUP were s u b m i t t e d a s d u p l i c a t e 
samples . No compounds were de t ec t ed in e i t h e r sample. 

V I I I . I n t e r n a l Standards Performance 

I n t e r n a l s t a n d a r d s a r e a s and r e t e n t i o n t i m e s w e r e 
a c c e p t a b l e . 

IX. TCL Compound Identification 

TCL compound identifications were acceptable. 

X. Compound Quantitation and Reported Detection Limits 

The laboratory performed a practical quantitation limit 
(PQL) study for the Method 524.2 analyses for this project on 
October 15, 1990. Method detection limits (MDLs) determined 
through that PQL study should have been used for reporting 
purposes for these treatment system samples. MDLs determined 
through the PQL study were as follows: 

Compound MDL (uq/L) 

Vinyl Chloride 0.48 
Chloroethane 0.49 
Methylene Chloride 4.41 
1,1-Dichloroethene 0.67 
1,1-Dichloroethane 0.54 
trans-1,2-Dichloroethene 0.50 



T TRILLIUM, 
Compound 

Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
m-Xylene 
o-, p-Xylene 
1,2-Dichloroethane-d4 
Toluene-d8 
Bromofluorobenzene 

MDL (uq/L) 

0.53 
0.52 
0.44 
0.43 
0.38 
0.45 
0.33 
0.42 
0.33 
0.43 
0.58 
0.07 
0.49 
0.51 
0.44 
0.45 
0.44 
0.51 
0.48 
0.93 
0.50 
0.45 
0.36 

Methylene chloride was reported in Samples S5-21, S6-26, and 
S6-26 DUP at concentrations below the MDL determined by the PQL 
study for this project. Methylene chloride concentrations in 
these two samples were corrected to be "ND." 

The result reported for 1,1,1-trichloroethane in Sample S5-
21 (33 ug/L) was beyond the calibration range of the instrument 
(25 ug/L). This result was qualified as estimated. 

The compound 1,1-dichloroethane was reported in Sample S5-21 
at 0.35 ug/L. This result was below the PQL study-determined MDL 
and was corrected to "ND." 

All other results and detection limits were acceptable with 
regard to the supporting data. 

XI. Tentatively Identified Compounds 

No TICs were reported for this sample delivery group. 

XII. System Performance 

System performance was acceptable. 



Tt TRILLIUM, 
XIII. Overall Assessment of Data for a Case 

Methylene chloride was corrected to be "ND" in Samples S5-
21, S6-26, and S6-26DUP. 

The result for 1,1-dichloroethane in Sample S5-21 was 
corrected to "ND." The result for 1,1,1-trichloroethane in 
Sample S5-21 was qualified as estimated. 



00027 

UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.; 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

PACE Project Number: 

Units 

MODIFIED 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

810524501 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0038818 
05/23/91 
05/24/91 
Sl-26 FB 

ND 
ND 
ND 
ND 
NO 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

NO 
ND 

MDL Method Detection. Limit 
ND Not detected at or above the MDL. 
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UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

PACE Project Number: 810524501 

Units MDL 

95 0038869 
05/23/91 
05/24/91 
S5-21 

VOLATILE ORGANICS BY 524.2 MODIFIED 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

ND 
ND 
.J-rff ~ C J 
1.8 
-a_-w.^t> 
ND 

ND 
ND 
ND , \ , 
33 J P ' ^ 
ND ,l 

ND 

ND 
ND 
ND 
ND 
ND 
ND 

NO 
ND 
ND 
ND 
ND 
ND 

NO 
ND 

^ p l ^ 

«l\ 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 
(J) Less than the MDL 



o c c 
UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

PACE Project Number: 810524501 

Units MDL 

95 0038877 
05/23/91 
05/24/91 
S6-26 

VOLATILE ORGANICS BY 524.2 MODIFIED 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
ci s-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

ND 
ND 
U 
ND 
ND 
ND 

NO 
ND 
ND 
ND 
ND 
NO 

NO 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
NO 
ND 
ND 
NO 

ND 
ND 

r j ^ \ i n\ 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 
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UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Di bromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

PACE Project Number: 

Units 

MODIFIED 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

810524501 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0038885 
05/23/91 
05/24/91 
S6-26 DUD 

ND -j. 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
NO 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
NO 
ND 
ND 
ND 
ND 

ND 
NO 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 
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UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

PACE Project Number: 810524501 

Units MDL 

95 0038893 
05/23/91 
05/24/91 
S6-26 TB 

VOLATILE ORGANICS BY 524.2 MODIFIED 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Di bromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

ND 
NO 
ND 
ND 
ND 
ND 

NO 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
NO 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 
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TRILLIUM, 
EXECUTIVE SUMMARY 

Metals a n a l y t i c a l d a t a p r e s e n t e d fo r t h i s sample d e l i v e r y 
y r u u p were f a i r . S i n c e no f i e l d b l a n k was p r o v i d e d , t h e 
unqua l i f i ed p o s i t i v e sample da ta should be used with c a u t i o n . 

V a l i d a t i o n of i n o r g a n i c l a b o r a t o r y d a t a i s conduc t ed in 
conformance wi th Region I Labora to ry Data V a l i d a t i o n F u n c t i o n a l 
G u i d e l i n e s f o r E v a l u a t i n g I n o r g a n i c s A n a l y s e s ( 2 / 8 9 ) and 
a s s o c i a t e d c h e c k l i s t . These g u i d e l i n e s and c h e c k l i s t a r e 
i n t e n d e d t o e v a l u a t e d a t a on a t e c h n i c a l b a s i s r a t h e r t h a n a 
c o n t r a c t compliance b a s i s for chemical a n a l y s e s conducted under 
t h e USEPA's C o n t r a c t Labora to ry Program (CLP) and assumes t h a t 
t h e d a t a p a c k a g e i s p r e s e n t e d i n a c c o r d a n c e w i t h t h e CLP 
r e q u i r e m e n t s . In a d d i t i o n , t h e d a t a package i s assumed t o 
r e p r e s e n t t he b e s t e f f o r t s of t he l abo ra to ry and has a l r eady been 
s u b j e c t e d t o a d e q u a t e and s u f f i c i e n t q u a l i t y r ev i ew p r i o r t o 
submission for v a l i d a t i o n . 

Resu l t s of ana lyses a re r epor t ed by the l a b o r a t o r y as e i t h e r 
q u a l i f i e d or u n q u a l i f i e d . U n q u a l i f i e d r e s u l t s mean t h a t t h e 
r e p o r t e d v a l u e s may be used w i t h o u t r e s e r v a t i o n s . Q u a l i f i e d 
r e s u l t s i n d i c a t e a n o n r o u t i n e (with r e s p e c t t o CLP p rocedures ) 
s i t u a t i o n o c c u r r e d d u r i n g t h e c o u r s e of a n a l y s i s . V a r i o u s 
q u a l i f i e r codes a s s o c i a t e d with t he numerical r e s u l t s a r e used by 
t h e l a b o r a t o r y t o d e n o t e s p e c i f i c i n f o r m a t i o n r e g a r d i n g t h e 
a n a l y t i c a l r e s u l t s . During the process of v a l i d a t i o n , l a b o r a t o r y 
q u a l i f i e d and u n q u a l i f i e d da t a a r e v e r i f i e d a g a i n s t s u p p o r t i n g 
documentat ion. Based on the suppor t ing documentat ion, q u a l i f i e r 
codes may be added, d e l e t e d , or modif ied by t h e d a t a v a l i d a t o r . 
F ina l r e s u l t s a r e e i t h e r q u a l i f i e d or u n q u a l i f i e d . Unqua l i f i ed 
r e s u l t s s t i l l mean t h a t t h e r e p o r t e d v a l u e s may be used w i t h o u t 
r e s e r v a t i o n s . V a l i d a t o r q u a l i f i e d r e s u l t s a re annota ted with t he 
following codes in accordance with t he Funct ional Gu ide l i ne s : 

U - The m a t e r i a l was a n a l y z e d f o r , bu t was no t d e t e c t e d 
a b o v e t h e l e v e l of t h e a s s o c i a t e d v a l u e . The 
a s s o c i a t e d v a l u e i s e i t h e r t h e sample q u a n t i t a t i o n 
l i m i t or t he sample d e t e c t i o n l i m i t . 

J - The a s s o c i a t e d value i s an es t imated q u a n t i t y . 

R - The da t a a r e unusab le (Note: Analyte may or may not 
be p r e s e n t ) . 



Tt TRILLIUM. 
UJ - The material was analyzed for, but was not detected. 

The associated value, which is either the sample 
quantitation limit or the sample detection limit, is an 
estimate and may be inaccurate or imprecise. 

These codes are used on the accompanying data summary sheets 
to qualify some of the results. 
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Inorganic Data Validation 

for 

Environmental Project Control, Inc. 

Sample Collected 5/23/91 

Case Narrative 

T h i s d e l i v e r y g r o u p c o n t a i n e d one s l u d g e s a m p l e t o be 
analyzed for t o t a l m e t a l s . No f i e l d blank was p rov ided . 

Samples validated in this report are noted below: 

Client ID Lab ID Date of Collection 

Sludge 3890 5/23/91 

The areas reviewed during validation are listed below. 
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CLP Inorganics Data Validation 

I. Holding Times 

II. Calibration 

III. Blanks 

IV. ICP Interference Check Sample 

V. Matrix Spike Sample Analysis 

VI. Duplicate Sample Analysis 

VII. Laboratory Control Sample Analysis 

VIII. Furnace Atomic Absorption Analysis 

IX. ICP Serial Dilution Analysis 

X. Detection Limits 

XI. Sample Result Verification 

XII. Other QC 

XIII. Overall Assessment 
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Data Validation 

I. Holding Times 

All metals analyses were conducted within acceptable holding 
times. 

I I . C a l i b r a t i o n 

C a l i b r a t i o n s for meta l s were s a t i s f a c t o r y . 

One of t h e s t a n d a r d s analyzed t o e s t a b l i s h t h e c a l i b r a t i o n 
curve fo r AA must be a t t h e CRDL. The CRDL for antimony i s 60 
ppb , and t h e h i g h e s t s t a n d a r d a n a l y z e d was 45 p p b . S i n c e 
antimony was not d e t e c t e d above 4 0 ppb in any sample ( i n c l u d i n g 
the matr ix s p i k e ) , da t a q u a l i t y was not a f f e c t e d . 

A s tandard a t twice t he CRDL was analyzed for ICP a n a l y t e s . 
Al l a n a l y t e s met t h e accep tance c r i t e r i a wi th t h e e x c e p t i o n of 
s i l v e r which was no t r e c o v e r e d . The SOW s t a t e s t h a t " i f t h e 
2xCRDL s t a n d a r d for ICP i s not w i t h i n + 20% of t h e t r u e v a l u e , 
r e s u l t s near t h e CRDL a r e q u e s t i o n a b l e . Es t ima te (J) p o s i t i v e 
r e s u l t s l e s s t h a n 3xCRDL and (UJ) n o n - d e t e c t e d r e s u l t s . " 
P o s i t i v e r e s u l t s for cadmium were q u a l i f i e d as e s t ima t ed . 

I I I . B lanks 

No preparation or calibration blanks were above the CRDLs or 
less than the negative CRDLs. 

The preparation blank contained copper (-1.0) below its 
negative IDL. 

No field blank was provided for analysis. 

The IDL for silver was raised to 5.5 U because of the 
negative blank values reported. 

IV. ICP Interference Check Sample 

Interference check sample results were satisfactory. 

V. Matrix Spike Sample Analysis 

Matrix spike analyses were satisfactory except for manganese 
(150% recovery). Positive results for manganese were qualified 
as estimated (J). 

file:///TRILLIUM
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VI. Duplicate Sample Analysis 

Duplicate analyses for were satisfactory. 

VII. Laboratory Control Sample Analyses 

Laboratory control sample results were satisfactory. 

VIII. Furnace Atomic Absorption Analysis 

Duplicate injections were performed and agreed within +20%. 

IX. ICP Serial Dilution Analysis 

Serial dilutions were conducted and results met the 
validation criteria. 

X. Detection Limits 

Instrument detection limits (IDLs) should be less than the 
contract required detection limits (CRDLs). The IDL reported for 
mercury is equal to its CRDL. Mercury was not detected in any of 
the samples, so no data were qualified. 

XI. Sample Result Verification 

Sample results were acceptable as reported. 

XII. Other QC 

Not a requirement of the project. 

XIII. Overall Assessment 

A standard at twice the CRDL was analyzed for ICP analytes. 
All analytes met the acceptance criteria with the exception of 
silver which was not recovered. The SOW states that "if the 
2xCRDL standard for ICP is not within + 20% of the true value, 
results near the CRDL are questionable. Estimate (J) positive 
results less than 3xCRDL and (UJ) non-detected results." 
Positive results for cadmium were qualified as estimated. 

The preparation blank contained copper (-1.0) below its 
negative IDL. 



The IDL for silver was raised to 5.5 
negative blank values reported. 

U be£_M_9*yof t h e 
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Matrix sp ike ana lyses were s a t i s f a c t o r y except for manganese 

(150% r e c o v e r y ) . P o s i t i v e r e s u l t s for manganese were q u a l i f i e d 
as e s t ima ted ( J ) . 

The d a t a i n t h i s d a t a p a c k a g e a r e a c c e p t a b l e w i t h t h e 
m o d i f i c a t i o n s n o t e d a b o v e , h o w e v e r , s i n c e no f i e l d b l a n k was 
provided , t he end use r should use t h i s da ta with c a u t i o n . 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

0 0 0 1 0 

• 

EPA SAMPLE NO. 

ab Name: PACE_INCORPORATED 

Lab Code: Case No. 

Contract: EPC_ 

SAS No.; 

SLUDGE 

SDG No. 

Lab Sample ID: 3890/T\ 

Date Received: 05/24/91 

atrix (soil/water): SOIL_ 

Tsvel (low/med): LOW 

-a Solids: _J6.4 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429 
7440 
7440 
7440 
7440 
7440 
7440 
7440 
7440 
7440 
7439 
7439 
7439-
7439-
7439-
7440-
7440-
7782-
7440-
7440-
7440-
7440-
7440-

-90-5 
-36-0 
-38-2 
-39-3 
-41-7 
-43-9 
-70-2 
-47-3 
-48-4 
-50-8 
-89-6 
-92-1 
-95-4 
-96-5 
-97-6 
-02-0 
-09-7 
-49-2 
-22-4 
-23-5 
-28-0 
-62-2 
-66-6 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

Concentration 

Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium_ 
Silver 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 
Cyanide 

10700 
0.66 
44.4 
125 

11.5 
4.4 

7750 
107 

14.3 
211 

87400 
34.6 
4540 
890 
0.27 
44.5 
1700 
0.27 
7.7 
403 

0.38 
41.2 
462 

J E T ' 

Q 

U 

u 

-fft 
u 

M 

*r S 

olor Before: 

c -or After: 

BROWN 

COLORLESS 

Clarity Before; 

Clarity After: 

P_ 
F_ 
F_ 
P 
P~ 
P_ 
P 
P~ 
P_ 
P_ 
P_ 
F_ 
P_ 
P_ 
CV 
P_ 
P_ 
F_ 
P_ 
P_ 
F_ 
P_ 
P_ 
NR 

Texture: COARSE 

Artifacts: 

u n e n t s : 
AS_WAS_ANALYZED_AT_A_l/4_DILUTION. 
PB_WAS_ANALYZED_AT_A_l/5_DILUTION. \ 

FORM I - IN 7 /87 
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EXECUTIVE SUMMARY 

Data quality for this sample delivery group was good. 

Cooler temperature upon receipt of samples by the laboratory 
was 6°C. 

Validation of organic data is conducted in conformance with 
Environmental Protection Agency (EPA) Functional Guidelines for 
Evaluating Organics Analyses, February 1, 1988, with 
modifications by EPA Region I, November 1, 1988. 

Based on the supporting documentation, qualifier codes may 
be added, deleted, or modified by the data validator. Final 
results are either qualified or unqualified. Unqualified (valid) 
results mean that the reported values may be used without 
reservations. Validator qualified results are annotated with the 
following codes in accordance with the Functional Guidelines: 

U - The material was analyzed for, but was not detected 
above the level of the associated value. The 
associated value is either the sample quantitation 
limit or the sample detection limit. 

J - The associated value is an estimated quantity. 

R - The data are unusable (Note: analyte may or may not be 
present). 

UJ - The material was analyzed for, but was not detected. 
The associated value, which is either the sample 
quantitation limit or the sample detection limit, is an 
estimate and may be inaccurate or imprecise. 

These codes are used on the accompanying data summary sheets 
to qualify some of the results. 
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Case Narrative 

Eight samples (including matrix spike and matrix spike 
duplicate) were collected and submitted to PACE, Inc. on May 24, 
1991. The laboratory was requested to perform volatile organics 
(VOA) target compound list (TCL) analyses. 

The samples included in this Sample Delivery Group (SDG) 
are: 

Client ID 

SI-
SI-
SI-
S2-
S3-
S4-

-27 
-27DUP 
-27TB 
-25 
-25 
-25 

Lab ID 

3892 
3893 
3894 

' 3897 
3898 
3899 

Date of Collection 

05/24/91 
05/24/91 
05/24/91 
05/24/91 
05/24/91 
05/24/91 
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V o l a t i l e s 

The requirements to be checked in validation are listed 
below. 

I. Holding Times 

II. GC/MS Tuning 

III. Calibration 

A. Initial 

B. Continuing 

IV. Blanks 

V. Surrogate Recovery 

VI. Matrix Spike/Matrix Spike Duplicate 

VII. Field Duplicates 

VIII. Internal Standards Performance 

IX. TCL Compound Identification 

X. Compound Quantitation and Reported Detection Limits 

XI. Tentatively Identified Compounds 

XII, System Performance 

XIII. Overall Assessment 
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I. Holding Times 

All samples were received preserved and analyzed within the 
14-day holding time for preserved samples. 

II. GC/MS Tuning 

GC/MS tuning and mass calibrations were within criteria. 

III. Calibration 

Manual a r e a s were i n t e g r a t e d for one or more compounds in 
each of t h e s t a n d a r d s in t h i s d a t a p a c k a g e . No e v a l u a t i o n of 
t h e s e manual i n t e g r a t i o n s can be p e r f o r m e d , a s no h a r d copy 
documentation i s p rov ided . The v a l i d a t i o n has been completed on 
the assumption t h a t t he manual i n t e g r a t i o n s done and r e p o r t e d by 
t h e l a b o r a t o r y were v a l i d and c o r r e c t . No d a t a a p p e a r t o be 
a f f e c t e d . 

A. Initial 

Initial calibration criteria were met on 5/28/91. 

B. Continuing 

Continuing calibration criteria were met on 5/30/91. 

Continuing calibration criteria were met on 5/31/91 with the 
exception of the % difference for chloromethane (actual 29.7; 
criteria 25). Data were not affected. 

IV, Blanks 

Acetone was r e p o r t e d in Method Blank VBLK03 and S1-27TB. 
The r e s u l t fo r a ce tone in Sample S1-27TB was q u a l i f i e d as l e s s 
than the r e p o r t e d v a l u e . 
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V. Surrogate Recovery 

Surrogate recoveries were within acceptance criteria. 

VI. Matrix Spike/Matrix Spike Duplicate 

The matrix spike (MS) and matrix spike duplicate (MSD) were 
performed on Sample Sl-27. The percent recoveries for 1,1-
dichloroethene in the MS and the MSD were below QC criteria. The 
percent recovery for trichloroethene in the MS was below QC 
criteria. No positive results for l,l-dichloroethene were 
reported in field samples, so data were not affected. Results 
for trichloroethene in Samples Sl-27 and S1-27DUP were qualified 
as estimated. 

Results for methylene chloride were reported in the MS, MSD, 
and Sample Sl-27, but not in Sample S1-27DUP. This compound was 
rejected as laboratory contamination in the MS, MSD, and Sl-27. 

Results for 1,1,2-trichloroethane were reported in the MS 
but not in the field sample, MSD, or the duplicate. Although no 
spectra were provided for this compound, it appeared that this 
compound was misidentified. The retention time provided for 
1,1,2-trichloroethane on the quant report did not match that of 
1, 1, 2-trichloroethane in the calibration check standard. The 
retention time in the MS did closely match that of 
trichloroethene. There were probably overlapping peaks in the 
sample spectra. This would explain why percent recoveries for 
trichloroethene in the MS and MSD were either below QC criteria 
or in the lower range of QC acceptance criteria. Results for 
1,1,2-trichloroethane were rejected in the MS. 

VII. Field Duplicates 

Compounds and c o n c e n t r a t i o n s ( i n ug /L) r e p o r t e d i n Samples 
S l - 2 7 and S1-27DUP were a s f o l l o w s : 

Compound S l - 2 7 S1-27DUP 

T r i c h l o r o e t h e n e 92 76 
T e t r a c h l o r o e t h e n e 3600 3100 

R e s u l t s f o r t h e above compounds were w i t h i n QC c r i t e r i a . 

V I I I . I n t e r n a l S t a n d a r d s Pe r fo rmance 

I n t e r n a l s t a n d a r d s a r e a s a n d r e t e n t i o n t i m e s w e r e 
a c c e p t a b l e . 
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IX. TCL Compound Identification 

TCL compound identifications were acceptable with the 
exception of 1,1,2-trichloroethane in S1-27MS. 

X. Compound Quantitation and Reported Detection Limits 

The result for tetrachloroethene in the MS was slightly 
beyond the calibration range of the instrument. This result was 
within accuracy and precision criteria and was accepted. 

The result for tetrachloroethene in Sample S2-25 was beyond 
the calibration range of the instrument. This result was 
qualified as estimated. 

All other results and detection limits were acceptable with 
regard to the supporting data. 

XI. Tentatively Identified Compounds 

No TICs were reported for this SDG. 

XII. System Performance 

System performance requires attention. Manual integrations 
should be addressed. Compound identifications should be reviewed 
for accuracy. 

XIII. Overall Assessment of Data for a Case 

Data quality for this sample delivery group was good. 
Detection limits for 2-butanone were rejected in Samples Sl-27, 
S1-27MS, and S1-27MSD. 

Tetrachloroethene in Sample S2-25 was estimated due to the 
reported value exceeding the calibration range of the instrument. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO, 

SI -27 
.ab Name: PACE Contract: ! _ 

Lab Code: PACE Case No.: EPC SAS No.: SDG No.: 

latrix: <soil/water) WATER Lab Sample ID: 3892.3 

Sample wt/vol: 5. iq/mL> ML Lab File ID: J2B53 

Level: (low/med) LOW Date Received: 5/25/91 

: Moisture: not dec,100. Date Analyzed: 6/ 3/91 

Column: (pact-/cap} PACK Dilution Factor: 20.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
<.ua/L or uq/Kq) UG/L 

74 
74 
75 
75 
75 
67 
75 
75 
75 

540 
67 
107 
78 
71 
56 
108 
75 
78 

10061 
79 
124 
79 
71 

10061 
75-
108 
591-
127-
79-

108-
108-
100-
100-

1330-

-87-3-
-83-9-
-01 -4 -
-0O-3-
-09-2-
-64-1-
-15-0-
~ . j _ , — + 

-34-3-
-59-0-
-66-3-
-06-2 -
_ o —' _ o _ 

C r — » —• 

-55-6-
-23-5-
-05-4-
-27-4--
-87-5--
-01-5--
-01-6--
-48-1--
-00-5 -• 
-43-2--
-02-6 --
-25-2--
-10-1--
-78-6--
-18-4--
-34-5--
•8B-3--
•90-7--
-41 - 4 - -
• 4 _ . -_> — 

• 20-7--

Chloromethane 
Bromomethane 
Vinvl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1, 2-Di chloroethene (, total V 
Chloroform 
1,2-Di chloroethane 
2-Butanone 
1, 1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Trans-1.3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1, 1, 2, 2-Tetrachloroethane 
To 1uene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Xylene < to t a n 

200, 
200. 
200. 
200. 

j * r . 
200. 
100. 
100. 
100. 
100. 
100. 
100. 
.2JWT 
1 OC). 
100. 
200. 
100. 
100. 
100. 
92. 

100. 
100. 
100. 
100. 
100. 
200. 
200. 

3600. 
100. 
100, 
100. 
100. 
100. 
10(5. 

!U 
!U 
!U 
! U ^ 

!U 
IU 
iU 
!U 
:u 
IU 

:u 

;u 
;u 
iu 
!U 
:u 
IU 
: J 
!U 
IU 
IU 
IU 
IU 
iu ; 
:u 
i i 

!U 1 
IU I 
IU I 
IU 1 
iu : 
IU I 

FORM I VOA 1/87 Rev. 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
TFNTATIVELY IDENTIFIED COMPOUNDS 

Sl-27 
Lab Name: PACE 

Lab Code: PACE Ca*B No.: EPC 

latrix: (soil/water) WATER 

Contract: I 

SAS No. : SDG No. : 

Lab Sample ID: 3892.3 

00023 

Sample wt/vol; 5 

.evel: (.low/med) LOW 

X Moisture: not dec.100. 

Jolumn: (pack/cap) PACK 

Number TICs found: 0 

(.q/mL) ML Lab File ID: J2853 

Date Received: 5/25/91 

Date Analyzed: 6/ 3/91 

Dilution Factor: 20.00 

CONCENTRATION UNITS: 
iug/L or ug/Kg^ UG/L 

CAS NUMBER 

1. 
r> 

. 3. 
1 4. 

c 
_, • 

6. 
1 7. 

8. 
9. 

! 10. 
1 11. 

12. 
! 13. 
: 14. 

15. 
. 16. 
! 17. 

18. 
19. 

I 20. 
• 2 1 . 

22. ! 
! 23. 1 
1 2 4 . ! 

25. 1 
, 26. I 
I 27. 1 
',' 28. 1 
1- 29. 
1 30. I 
1 I 

! COMPOUND NAME I RT ! EST. CONC. 

\ - — 

I Q 

! ,' 

• 

• 

FORM I VOA-TIC 1/87 Rev. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: PACE 

Lab Code: PACE Case No.: EPC 

Matrix: (soil/water) WATER 

Sample wt/vol: 5. (g/mL) ML 

Level: (low/med') LOW 

I Moisture: not dec,100. 

Column: ipacr/capi PACl-

SI-27DUP 

CAS NO. COMPOUND 

Contract: I 

SAS No.: SDG No.: 

Lab Sample ID: 3893.1 

Lab File ID: J2815 

Date Received: 5/25/91 

Date Analyzed: 5/31/91 

Dilution Factor: 20.00 

CONCENTRATION UNITS: 
( i . ia/L o r u a / K q J UG/L Q 

1 74-87-3 Chloromethane 
! 74-S3-9 Bromomethane 
I 75-01-4 Vinvl Chloride 
! 75-00-3 Chloroethane 
1 75-09-2 Methylene Chloride 
I 67-64-1 Acetone 
1 75-15-0 Carbon Disulfide 
I 75-35-4 1, 1-Dichloroethene 
! 75-34-3 1. 1-Dichloroethane 
! 540-59-0 1,2-Dichloroethene (total) 
! 67-66-3 Chloroform 
! 107-06-2 1, 2-Dichloroethane 
1 78-93-3 2-Butanone 
I 71 -55-6 1, 1, 1 -Trichloroethane 
1 56-23-5 Carbon Tetrachloride 
I 108-05-4 Vinyl Acetate 
I 75-27-4 Bromodichloromethane 
! 78-87-5 1, 2-Dich loropropane 
! 10061 -01-5 cis-1. 3-Dichloropropene 
! 79-01-6 Trichloroethene 
! 124-48-1 Dibromochloromethane 1 
I 79-00-5 1, 1,2-Trichloroethane 
1 71-43-2 Benzene I 
110061-02-6 Trans-1. 3-Dich loropropene __ I 
! 75-25-2 Bromoform __ I 
! 108-10-1 4-Methyl -2-Pentanone ! 
! 591-78-6 2-Hexanone ! 
•' 127-18-4 Tetrachloroethene 1 
1 79-34-5 1. 1,2,2-Tetrachloroethane 1 
I 108-88-3 Toluene ! 
I 108-90-7 Chlorobenzene 1 

100-41-4 Ethylbenzene 1 
1 100-42-5 Styrene 1 

1330-20-7 Xylene (total) 1 

1 200. 
200. 

! 200. 
! 200. 
I 100. 
! 200. 

100. 
I 100. 
I 100. 
! 100. 
! 100. 
I 100-. 
1 200. 

100. 
100. 
200. 
100. 
100. 
100. 
76. 

100. 
100. 
100. 
100. 
100. 
200. 
200. 

3100. 
100. 
100. 
100. 
100, 
100. 
100. 

1 
1 

IU 
!U 
!U 
!U 
!U 
!U 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
!U 
IU 
IU 
!U 
IU 
!U 
! J 
!U 
IU 
!U 
!U 
!U 
IU 
IU 
I 
IU 
!U 
!U 
!U 
IU 
IU 
I 
i 

FORM I VOA 1 / 8 7 Rev . 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

S1-27DUP 
Lab Name: PACE 

..ab Code: PACE Case No 

latrix: (soi1/water> WATER 

Sample wt/vol: 5 

evel: (low/med) LOW 

7. Moisture: not dec. 100. 

_.oiumn; ipacl/cap' PACK 

EPC 

(q/mL) ML 

Number TICs found: 0 

Contract: ! 

SAS No. : SDG No. : 0 0 0 3 1 

Lab Sample ID: 3893.1 

Lab File ID: J2S15 

Date Received: 5/25/91 

Date Analyzed: 5/31/91 

Dilution Factor: 20.00 

CONCENTRATION UNITS: 
(uq/L or uq/Kq) UG/L 

CAS NUMBER 

1. 
•-» 
*-> 

1 4. 
c 

6. 
I 7. 

8. 
9. 

1 1 0. 
' 11. 

12. 
1 13. 
! 14. 

15. 
. 16. 
1 17. 

18. 
19. 

I 20. 
' 21. 
22, 

1 23. ! 
: 24. ! 
25. ! 

.26. ! 
1 27. I 
28. 1 
29. ! 

1 30. I 

1 COMPOUND NAME 

... . 

1 RT ! EST. CONC. ! Q 

,' ! 

• 

FORM I VOA-TIC 1/87 Rev. 



1A. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

tPA ^APlt-Lt Î U . 

ab Name: PACE 

Lab Code: PACE Case No.: EPC 

atnx: (soi1/water) WATER 

cample wt/vol: 5. <q/mL) ML 

Level: (low/med> LOW 

Moisture: not dec.100. 

Column: (pack/cap) PACK 

CAS NO. COMPOUND 

! SI-27TB 
Contract: I 

SAS No.: SDG No.: 

Lab Sample ID: 3894.0 

Lab File ID: J2809 

Date Received: 5/25/91 

Date Analyzed: 5/31/91 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(uq/L or ug/Kg> UG/L Q 

'wa\n1 

! 74-87-3 Chloromethane 
! 74-83-9 Bromomethane 

75-01-4 Vinvl Chloride 
! 75-00-3 Chloroethane 
1 75-09-2 Methylene Chloride 
1 67-64-1 Acetone 
1 75-15-0 Carbon Disulfide 
1 75-35-4 1, 1 -Dich loroethene 
I 75-34-3 1, 1-Dichloroethane 
I 540-59-0 1,2-Dichloroethene (total) 

67-66-3 Chloroform 
1 107-06-2 1,2-Dich loroethane 
I 78-93-3 2-Butanone 
1 71-55-6 1, 1, 1-Tr ich loroethane 
1 56-23-5 Carbon Tetrachloride 
1 108-05-4 Vinyl Acetate 
! 75-27-4 Bromodi chloromethane 
I 78-87-5 1, 2-Dichloropropane 
I 10061-01-5 cis-1,3-Dichloropropene 
! 79-01 -6 Trichloroethene 
I 124-48-1 Dibromochloromethane 
1 79-00-5 1, 1,2-Trichloroethane 
I 71-43-2 Benzene ! 
I 10061-02-6 Trans-1, 3-Di ch loropropene •' 
1 75-25-2 Bromoform 1 
I 108-10-1 4-Methyl-2-Pentanone ; 
! 591-78-6 2-Hexanone I 
I 127-18-4 Tetrachloroethene ! 

79-34-5 1, 1,2,2-Tetrachloroethane 1 
I 108-88-3 Toluene ! 
I 108-90-7 Chlorobenzene 1 
I 100-41-4 Ethylbenzene 1 

100-42-5 Styrene 
! 1330-20-7 Xylene < total) 

1 10. 
10. 

! 10. 
! 10. 
1 5. 

8. 
! 5, 
! 5, 
! 5. 
! 5. 
i 5. 
, 5. 
I 10. 
! 5. 

5. 
I 10, 

5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5, 
10. 
10. 
5. 
5. 
5. 
5. 
5. 
5. 
5, 

1 

1 

IU 
;u IU 
IU 
!U 
! -rJ-tC-
!U 
!U 
IU 
!U 
iU 
IU 
IU 
IU 
;u 
IU 
IU 
IU 
!U 
:u 
!U 
!U 
IU 
IU 
!U 
1 u 
IU 
!IJ 
IU 
IU 
IU 
IU 
IU 
;u 
1 1 
1 1 

FORM I VOA 1/87 Rev. 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

SI-27TB 
Lab Name: PACE 

.ab Code: PACE Case No.: EPC 

latrix: (soil/water) WATER 

Contract: ! 

SAS No.: SDG No.: 

Lab Sample ID: 3894.0 

0 0 0 3 8 

Sample wt/vol: 5 

evel: ( low/med') LOW 

7. Moisture: not dec. 100. 

Jolumn: ipack/cap ' PACK 

(q/mL ) ML 

Number TICs found: t.) 

Lab File ID: J2S09 

Date Received: 5/25/91 

Date Analyzed: 5/31/91 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(UQ/L or UQ/KQ> UG/L 

CAS NUMBER 

1. 
-> 

3. 
I 4, 

C 

6. 
: 7. 

8. 
9. 

1 10. 
' 11. 

12. 
; 13. 
I 14. 

15. 
. 16. 
I 17. 

18. 
19. ! 

1 20. ! 
' 21. I 

22. I 
1 23. ! 
I 24. ! 

25, ~ ! 
. 26. 
1 27. ! 

28. 
. 29. 1 
1 30. ! 

! COMPOUND NAME 

___. __ • 

! RT 

j 

• 

EST. CONC. 

\ 

J 

I a 

] 1 

i 

1 

FORM I VOA-TIC 1/87 Rev. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

FPA SAMPLE NO. 

« 

ab Name: PACE 

ab Code: PACE Case No 

l a t r i x : ( s o i 1 / w a t e r ) WATER 

EPC 

"ample ut/vol: 5 

Level: (low/med) LOW 

. Moisture: not dec.100. 

Column: (pact/cap» PACK 

(a/mL) ML 

CAS NO. COMPOUND 

, e -. _ ->e 

Contract: I 

SAS No.: SDG No.: 

Lata Sample ID: 3897.4 

Lab File ID: J2810 

Date Received: 5/25/91 

Date Analyzed: 5/31/91 

Dilution Factor: 2.50 

CONCENTRATION UNITS: 
(uq/L or uo/hq) UG/L Q 

0 0 0 4 3 

I 74-87-3 Ch loromethane 
I 74-83-9 Bromomethane 
I 75-01-4 Vinyl Chloride 
1 75-00-3 Chloroethane 
1 75-09-2 Methylene Chloride 
1 67-64-1 Acetone 
1 75-15-0 Carbon Disulfide 
1 75-35-4 1, 1 -Di ch loroethene 
I 75-34-3 1, 1 -Di ch loroethane 
1 540-59-0 1.2-Dichloroethene (total) 
I 67-66-3 Chloroform 
1 107-06-2 1. 2-Di chloroethane 
1 78-93-3 2-Butanone 
I 71 -55-6 1, 1. 1 -Tn ch loroethane 
1 56-23-5 Carbon Tetrachloride 
1 108-05-4 Vinyl Acetate 
1 75-27-4 Bromodi chloromethane 
1 78-87-5 1, 2-Dich loropropane 
I 10061-01-5 cis-1,3-Dichloropropene 
1 79-01-6 Trichloroethene 
1 124-48-1 Dibromochloromethane 

79-00-5 1, 1,2-Tn chloroethane 
I 71-43-2 Benzene I 
! 10061 -02-6 Trans-1, 3-Dich loropropene ! 
1 75-25-2 Bromoform I 
1 108-10-1 4-Methvl -2-Pentanone I 
1 591-78-6 2-Hexanone ! 
I 127-18-4 Tetrachloroethene 1 
1 79-34-5 1, 1,2,2-Tetrachloroethane I 
I 108-88-3 Toluene 1 
! 108-90-7 Chlorobenzene 1 
1 100-41-4 Ethylbenzene 1 

100-42-5 Styrene 1 
1330-20-7 Xylene (totall 1 

25. 
, - . _ • 

t -»i_r 
i ___J • 

1 12. 
1 25. 
1 12. 
1 12, 
I 12. 
1 21. 
1 .12. 
1 12. 

___J . 

16. 
12. 
25. 
12. 
12. 
12. 
27, 
12. 
12. 
12. 
12. 
12, 
25. 
""5 

690. 
12. 
12. 
12. 
12. 
12. 
12. 

1 
I 

; u 
!U 
IU 
IU 
IU 
iu 
IU 
:u 
IU 
i 
i 

IU 
IU 
IU 
1 
1 

IU 
IU 
IU 
IU 
IU 
1 

IU 
;u 
IU 
IU 
iu 
IU 
:u 
I J S 3 ^ 
IU 
IU 
IU 
IU 
IU 
IU 
1 
t 

FORM I VOA 1/87 Rev, 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

S2-21 
Lab Name: PACE 

Lab Code: PACE Case No,: EPC 

Matrix: Csoi 1/water) WATER 

Samole wt/vol: 5 

Level: (low/med) LOW 

7. Moisture: not dec. 100. 

Column: (pacL/cap) PACK 

Number TICs found: 0 

(q/mL ) ML 

Contract: ! 

SAS No.: SDG No.: 000 4 4 

Lab Sample ID; 3897.4 

Lab File ID: J2S10 

Date Received: 5/25/91 

Date Analyzed: 5/31/91 

Dilution Factor: 2.50 

CONCENTRATION UNITS: 
(ug/L or uq/l-q) UG/L 

1 CAS NUMBER 

I 1. 
1 —t 

I *~t 

i 4. 
: 5. 

6. 
1 7. 

8. 
9. 

I 10. 
' 11. 

12. 
; 13. 
1 14. 

15. 
, 16. 
1 17. 

18. 
19. ! 

1 20. ! 
' 21. ! 

•*"••"> I 

! 23. ! 
I 24. ! 
25. I 

. 26. ! 
I 27. 
28. I 

. 29. I 
1 30. I 

I COMPOUND NAME 

• 

II 
X

3 
II 

H
 

• 

• 

! EST. CONC. 

• 

• 

Q 

• 

| 

• 

• 

FORM I VDA-TIC 1/87 Rev. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

m ab Name: PACE 

ab Code: PACE Case No. : EPC 

l a t r i x : ( s o i 1 / w a t e r ) WATER 

I S3-25 

!— -o-(roy2"" 

Sample wt/vol: 5. (q/mL') ML 

Level: <low/med> LOW 

. Moisture: not dec.100. 

Column: (pacL/cap) PACK 

COMPOUND 

Contract: 1 

SAS No. : SDG No. : 

Lab Sample ID: 3898.2 

Lab File ID: J2816 

Date Received: 5/25/91 

Date Analyzed: 5/31/91 

Dilution Factor: 12.50 

CAS 

74 
74 
75 
75 
75 
67 
75 
75 
75 

540 
67 
107 
78 
71 
56 
108 
75 
78 

10061-
79-

124-
79-
71-

10061 -
75-
108-
591-
127-
79-
108-
108-
100 -
100-

1330-

NO. 

-87 
-83 
-01 
-00 
-09 
-64 
-15 
-35 
-34 
-59 
-66 
-06 
-93 
-55 

-_.«_f 

-05 
-27 
-87 
-01-
-01-
-48-
-00 • 
-43-
•02 -
•25-
•10-
78-
18-
34-
88-
90-
41-
42-
20-

'-1 

-9-
-4-
_—,. 

-2-
-1-
-0-
-4-

-o -

- r> _ 

-6-
-5-
-4-
-4-
-5-
-5-
-6-
-1 -
-5-
-O _ 

•6-
^ t __ 

• 1 -

6-
4-
5--
3--
7 — 
4--
5--
7--

CONCENTRATION UNITS: 
(un/L or uq/H.q) UG/L 

Chloromethane 
---Bromomethane 

Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone _ 
Carbon Disulfide 
1,1-Dichloroethene 
1 , 1 -Dich loroethane 
1, 2-Dichloroethene ("total ». 
Ch1oroform 
1,2-Dichloroethane 
2-Butanone 
1, 1. 1 -Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1 t2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane _ 
To 1uene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Xylene <total) 

0 

120. 
120. 
120. 
120. 
62. 
120. 
62. 
62. 
62. 
6 2 . 
62. 
62. 
120. 
46. 
62, 
120. 
62. 
62. 
62. 
81. 
62. 
62. 
62. 
62. 
62. 
120. 
120. 

200i3. 
62. 
62. 
62. 
62. 
62. 
62. 

IU 
!U 
IU 
IU 
IU 
IU 
!U 
IU 
IU 
IU 
IU 
IU 
IU 
I . 

IU 
IU 
IU 
IU 

:u 
i 

;u 
IU 
IU 

:u 
!U 
IU 
IU 
i 

IU 
!U 
!U 

;u 
IU 
IU 

FORM I VOA 1/87 Rev. 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

S3-25 
Lab Name: PACE 

_ab Code: PACE Case No. ; EPC 

latrix: (soil/water) WATER 

Sample wt/vol: 5 

.evel: (low/med) LOW 

X Moisture: not dec.100. 

Jolumn: (pacL/cap) PACK 

(q/mL) ML 

Number TICs found: 0 

Contract: ! 

SAS No. : SDG No. 0 0 05 3 

Lab Sample ID: 3898.2 

Lab File ID: J2816 

Date Received: 5/25/91 

Date An*lvzeri: 5/31/91 

Dilution Factor: 12.50 

CONCENTRATION UNITS: 
(uq/L or ug/Kg) UG/L 

CAS NUMBER 

! 1. 
—• 
_. a 3. 

1 4. 
5. 
6. 

I 7. 
8. 
9. 

I 10. 
' 11. 

12. 
, 13. 
I 14. 

15. 
16. 

.' 17. 
18. 
19. 
20. ! 
21. ! 
22. ! 
23. ! 
24. ! 
^ C 1 

26. I 
27. ! 
28. ! 

. 29. ! 
30. ! 

! COMPOUND NAME I RT 

_ 

I EST. CONC. 

* 

1 Q 

FORM I VOA-TIC 1/87 Rev, 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

• 

ab Name: PACE 

Lab Code: PACE Case No.: EPC 

Matrix: (.soi 1/water ) WATER 

S4 -25 

—ooo-6-e 

Sample wt/vol: 5, 

Level: (low/med) LOW 

X Moisture: not dec.100. 

Column: (pact /cap) PACK 

(Q/mL ) ML 

CAS NO. COMPOUND 

Contract: I 

SAS No.: SDG No.: 

Lab Sample ID: 3899.0 

Lab File ID: J2817 

Date Received: 5/25/91 

Date Analyzed: 5/31/91 

Dilution Factor: 10.00 

CONCENTRATION UNITS: 

(uq/L or uq/Kg.) UG/L Q 

I 74-87-3 Chloromethane 
! 74 -83-9 Bromomethane 
I 75-01-4 Vinyl Chloride 
I 75-00-3 Chloroethane 
! 75-09-2 Methylene Chloride 
1 67-64-1 Acetone 
I 75-15-0 Carbon Disulfide 
! 75-35-4 1, 1-Dichloroethene 
I 75-34-3 1, 1-Dichloroethane 
I 540-59-0 1,2-Dichloroethene (total) 
I 67-66-3 Chloroform 
I 107-06-2 1. 2-Di chloroethane 
! 78-93-3 2-Butanone 
I 71-55-6 1, 1 , 1 -Trich loroethane 
I 56-23-5 Carbon Tetrachloride 
I 108-05-4 Vinyl Acetate 
1 75-27-4 Bromodi ch loromethane 
! 78-87-5 1, 2-Dichloropropane 
I 10061-01-5 cis-1,3-Dichloropropene 
! 79-01-6 Trichloroethene 
! 124-48-1 Dibromochloromethane ! 
I 79-00-5 1, 1,2-Tnchloroethane ! 
I 71-43-2 Benzene I 
I 10061 -02-6 Trans-1. 3-Dich loropropene _._! 
< 75-25-2 Bromoform 1 
1 108-10-1 4-Methyl-2-Pentanone I 
! 591-78-6 2-Hexanone I 
I 127-18-4 Tetrachloroethene 1 

79-34-5 1, 1,2, 2-Tetrachloroethane I 
1 108-88-3 Toluene 1 

108-90-7 Chlorobenzene 
I 100-41-4 Ethylbenzene I 
I 100-42-5 Styrene I 
I 1330-20-7 Xylene (.total) 1 

' 100. 
I 100. 
1 100. 
1 100. 
I 50. 
1 100. 
! 50. 
! 50. 
I 50. 
1 50. 
I 50. 
I 50. 

100. 
29. 
50. 
100. 
50. 
50. 
50. 
52. 
50. 
50. 
50. 
50. 
50. 

100. 
1 00. 

1700. 
50. 
50. 
50. 
50. 
50. 
50. 

1 
I 

IU 
IU 
IU 
IU 
IU 
!U 
IU 
!U 
IU 
IU 
!U 
IU 
!U 
I J 
IU 
IU 
IU 
:u 
IU 
; 
!U 
IU 
:u 
!U 
!U 
IU 
IU 
1 ( 
IU 
IU 
:u 
IU 
IU 
IU 
1 
1 

FORM I VOA 1/87 Rev. 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

S4-25 
Lab Name; PACE 

_ab Code: PACE Case No. : EPC 

latrix: (sen 1/water) WATER 

Contract: I 

SAS No.: SDG No.: 

Lab Sample ID: 3899.0 

0 0 0 6 1, 

Sample wt/vol; 5 

evel: (low/med) LOW 

7, Moisture: not dec. 100. 

column; «pacL/cap.) PACK 

(q/mL) ML 

Number TICs foundi O 

Lab File ID: J2817 

Date Received: 5/25/91 

Date Analyzed: 5/31/91 

Dilution Factor: 10,00 

CONCENTRATION UNITS: 
(uq/L or uq/Kq) UG/L 

CAS NUMBER 

1. 

, 3. 
I 4. 

5. 
6. 

I 7. 
8. 
9. 

I 10. 
' 11. 

12. 
; 13. 
I 14. 

15. 
. 16. 
I 17. 

IS. 
19. 

! 20. 
' 21. ! 
22. ! 

1 23. ! 
1 - » .A 1 

> __.*+ • j 

__. J • t 

,26. ! 
1 27. I 
28. ! 
29. ! 

1 TO ' 

I COMPOUND NAME 

• 

! RT 

• . . 

I EST. CONC. I Q 

i 1 

j 

• 

FORM I VOA-TIC 1/87 Rev, 

• 
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DATA VALIDATION REPORT 

FOR 

ENVIRONMENTAL PROJECT CONTROL, INC. 

WELLS G&H PROJECT 

TREATMENT SYSTEM SAMPLING 

VOLATILES ANALYSES DATA 

METHOD 52 4.2 ANALYSES 

Samples Collected 5/24/91 

Chemical Analyses Performed By 

PACE, Incorporated 

August 20, 1991 

By: 

Trillium, Inc. 
7A Grace's Drive 

Coatesville, PA 19320 
( 2 1 5 ) 3 8 3 - 7 2 3 3 

TRILLIUM, 



n̂ TRILLIUM, 
EXECUTIVE SUMMARY 

Data quality for samples in this sample delivery group was 
good. 

Cooler temperature upon receipt of samples by the laboratory 
was 6°C. 

Validation of organic data is conducted in conformance with 
Environmental Protection Agency (EPA) Functional Guidelines for 
Evaluating Organics Analyses, February 1, 1988, with 
modifications by EPA Region I, November 1, 1988. 

Based on the supporting documentation, qualifier codes may 
be added, deleted, or modified by the data validator. Final 
results are either qualified or unqualified. Unqualified (valid) 
results mean that the reported values may be used without 
reservations. Validator qualified results are annotated with the 
following codes in accordance with the Functional Guidelines: 

U - The material was analyzed for, but was not detected 
above the level of the associated value. The 
associated value is either the sample quantitation 
limit or the sample detection limit. 

J - The associated value is an estimated quantity. 

R - The data are unusable (Note: analyte may or may not be 
present). 

UJ - The material was analyzed for, but was not detected. 
The associated value, which is either the sample 
quantitation limit or the sample detection limit, is an 
estimate and may be inaccurate or imprecise. 

These codes are used on the accompanying data summary sheets 
to qualify some of the results. 



Tt, TRILLIUM, 
Case Narrative 

Five treatment system samples were collected and submitted 
to PACE, Inc. on May 24, 1991. The laboratory was requested to 
perform volatile organics analyses (VOA) using Method 524.2. The 
analyte list for this method was amended pursuant to the QA/QC 
Plan for this project. 

The samples included in this Sample Delivery Group (SDG) 
are: 

Client ID Lab ID Date of Collection 

S1-27FB 3895 05/24/91 
S5-22 3900 05/24/91 
S6-27 3901 05/24/91 
S6-27DUP 3902 05/24/91 
S6-27TB 3903 05/24/91 



^ f r i TRILLIUM, 
V o l a t i l e s 

The requirements to be checked in validation are listed 
below. 

I. Holding Times 

II. GC/MS Tuning 

III. Calibration 

A. Initial 

B. Continuing 

IV. Blanks 

V. Surrogate Recovery 

VI. Matrix Spike/Matrix Spike Duplicate 

VII. Field Duplicates 

VIII. Internal Standards Performance 

IX. TCL Compound Identification 

X. Compound Quantitation and Reported Detection Limits 

XI. Tentatively Identified Compounds 

XII. System Performance 

XIII. Overall Assessment 



Tt, TRILLIUM, 
I. Holding Times 

All samples were received preserved analyzed within the 14-
day holding time for preserved samples. 

II. GC/MS Tuning 

GC/MS tuning and mass calibrations were within criteria. 

III. Calibration 

Areas were manually integrated for one or more compounds in 
each of the standards in this data package. No evaluation of 
these manual integrations can be performed, as no hard copy 
documentation was provided. Such documentation has been 
requested from the laboratory. The validation has been completed 
on the assumption that the manual integrations done and reported 
by the laboratory were valid and correct. No sample data appear 
to be affected. 

A. Initial 

Initial calibration criteria were met on 5/23/91. 

B. Continuing 

C o n t i n u i n g c a l i b r a t i o n c r i t e r i a w e r e met on 6 / 2 / 9 1 . 
C o n t i n u i n g c a l i b r a t i o n c r i t e r i a were met on 6 / 5 / 9 1 w i t h t h e 
e x c e p t i o n of t h e % d i f f e r e n c e f o r 1 , 1 , 2 , 2 - t e t r a c h l o r o e t h a n e 
( a c t u a l 30 .58 ; c r i t e r i a 25) . Data were not a f f e c t e d . 

IV. Blanks 

The trip blank, field blank, and method blanks were clean. 

V. Surrogate Recovery 

Surrogate recoveries were within acceptance criteria. 

VI. Matrix Spike/Matrix Spike Duplicate 

A matrix spike (MS) and matrix spike duplicate (MSD) were 
performed on Sample S6-27. Recoveries for 1,1-dichloroethene 
were above QC criteria in the MS and MSD. The relative percent 
difference was above QC criteria for benzene. No positive sample 
results were affected. 



^ T T TRILLIUM. 

VII . F i e ld Dup l i ca t e s 

Samples S6-27 and S6-27DUP were s u b m i t t e d a s d u p l i c a t e 
samples . No compounds were de tec ted in e i t h e r sample. 

V I I I . I n t e r n a l Standards Performance 

I n t e r n a l s t a n d a r d s a r e a s and r e t e n t i o n t i m e s w e r e 
a c c e p t a b l e . 

IX. TCL Compound I d e n t i f i c a t i o n 

TCL compound identifications were acceptable. 

X. Compound Quantitation and Reported Detection Limits 

The laboratory performed a practical quantitation limit 
(PQL) study for the Method 524.2 analyses for this project on 
October 15, 1990. Method detection limits (MDLs) determined 
through that PQL study should have been used for reporting 
purposes for these treatment system samples. MDLs determined 
through the PQL study were as follows: 

Compound MDL (uq/L) 

Vinyl Chloride 0.48 
Chloroethane 0.49 
Methylene Chloride 4.41 
1,1-Dichloroethene 0.67 
1,1-Dichloroethane 0.54 
trans-1,2-Dichloroethene 0.50 
Chloroform 0.53 
1,2-Dichloroethane 0.52 
1,1,1-Trichloroethane 0.44 
Carbon Tetrachloride 0.43 
Bromodichloromethane 0.38 
1,2-Dichloropropane 0.45 
cis-1,3-Dichloropropene 0.33 
Trichloroethene 0.42 
Dibromochloromethane 0.33 
1,1,2-Trichloroethane 0.43 
Benzene 0.58 
trans-1,3-Dichloropropene 0.07 
Bromoform 0.4 9 
Tetrachloroethene 0.51 
1,1,2,2-Tetrachloroethane 0.44 
Toluene 0.45 
Chlorobenzene 0.44 



Tt TRILLIUM, 
Compound MDL (uq/L) 

Ethylbenzene 0.51 
m-Xylene 0.48 
o-, p-Xylene 0.93 
1,2-Dichloroethane-d4 0.50 
Toluene-d8 0.45 
Bromofluorobenzene 0.36 

Methylene chloride was reported in Sample S5-22 at a 
concentration below the MDL determined by the PQL study for this 
project. The methylene chloride concentration in this sample was 
corrected to be "ND." 

The result reported for 1, 1,1-trichloroethane in Sample S5-
22 (31 ug/L) was beyond the calibration range of the instrument 
(25 ug/L). This result was qualified as estimated. 

All other results and detection limits were acceptable with 
regard to the supporting data. 

XI. Tentatively Identified Compounds 

No TICs were reported for this sample delivery group, 

XII. System Performance 

System performance was acceptable. 

XIII. Overall Assessment of Data for a Case 

Methylene chloride was corrected to be "ND" in Sample S5-22. 
The result for 1,1,1-trichloroethane in Sample S5-22 was 
qualified as estiamted. 



PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter Units 

95 0038958 
05/24/91 
05/25/91 

MDL Sl-27 FB 

00025 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 MODIFIED 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-DichToroethane' 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Tr ichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane- ~ 
1,1,2-Trichloroethane 
Benzene- -- • 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
To1u en e 
Chlorobenzene 

ug/L 
ug/L 
ug/L 

_ug/L 
ug/L 
ug/L 

_ug/_L 
_ug/L'~ 
ug/L ' 
ug/L 

"ug/L" 
ug/L 

Ug7L' 
ug/L 

D g ' / L -

- u g 7 I ~ 
ug/L 
ug/L 

ug/L -
ug/L 
ug7L . 
ug/L 

-ogVL 
og/L 

Ethyl benzene 
Xylene, total-— 

—ug/L 
-ug/L 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
J).5 
0.5 
0^5 

"0.5 
'"0.5 

"0.5 
0.5 
"03"' 
TJ75"' 
0.5 
0.5 

0.5-
0.5 
0.5 
0.5 
0.5 
0.5 

0-.5 -
0-.5 

ND 
ND 
ND 
ND 
ND 
ND 

_ND_ 
_ND 
ND 
ND 

" ND" 
ND" 

ND 
ND 
"ND" 

~W~ 
ND 
NO 

-ND--
ND 

JD... 
ND 

"NO" -
-ND— 

ND-
•NB— 

MDL Method Detection--Lim44; 
ND Not detected-^t-or a£ove-the-MOL-r--



PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.; 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1.1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

MODIFIED 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

. ug/L . 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

..-ajg/L 

'"* ug/L 
ug/L 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0039008 
05/24/91 
05/25/91 
S5-22 

N D i„R\ ND *a^! 
_U_-ND ^ 
1.5 
1.7 
ND 

ND l / / 
3Gr-6- J/J ^ / t/*?/?/ 
ND 
ND 

ND 
ND 
NO 
ND 
ND 
ND 

NO 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



0 : 0 3 7 
PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

MODIFIED 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0039016 
05/24/91 
05/25/91 
S6-27 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
NO 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



0 U 0 4 1 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

MODIFIED 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0039024 
05/24/91 
05/25/91 
S6-27 DUD 

ND 
ND 
ND 
ND 
ND 
NO 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
NO 
ND 

ND 
ND 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



0 u u 45 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter Units 

95 0039032 
05/24/91 
05/25/91 

MDL S6-27 TB 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 MODIFIED 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Di bromoch1oromethane 
1,1,2-Tri chloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1.1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

NO 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
NO 
ND 
ND 
ND 

ND 
ND 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



Tt TRILLIUM, 

DATA VALIDATION REPORT 

FOR 

ENVIRONMENTAL PROJECT CONTROL, INC. 

WELLS G&H PROJECT 

TREATMENT SYSTEM SAMPLING 

VOLATILES ANALYSES DATA 

Samples Collected 5/25/91 

Chemical Analyses Performed By 

PACE, Incorporated 

August 20, 1991 

By: 

Trillium, Inc. 
7A Grace's Drive 

Coatesville, PA 19320 
(215) 383-7233 



\ T F TRILLIUM, 
EXECUTIVE SUMMARY 

Data quality for this sample delivery group was fair. 

Cooler temperature upon receipt of samples by the laboratory 
was 4°C. 

Validation of organic data is conducted in conformance with 
Environmental Protection Agency (EPA) Functional Guidelines for 
Evaluating Organics Analyses, February 1, 1988, with 
modifications by EPA Region I, November 1, 1988. 

Based on the supporting documentation, qualifier codes may 
be added, deleted, or modified by the data validator. Final 
results are either qualified or unqualified. Unqualified (valid) 
results mean that the reported values may be used without 
reservations. Validator qualified results are annotated with the 
following codes in accordance with the Functional Guidelines: 

U - The material was analyzed for, but was not detected 
above the level of the associated value. The 
associated value is either the sample quantitation 
limit or the sample detection limit. 

J - The associated value is an estimated quantity. 

R - The data are unusable (Note: analyte may or may not be 
present). 

UJ - The material was analyzed for, but was not detected. 
The associated value, which is either the sample 
quantitation limit or the sample detection limit, is an 
estimate and may be inaccurate or imprecise. 

These codes are used on the accompanying data summary sheets 
to qualify some of the results. 



Tt, TRILLIUM, 
Case Narrative 

Eight samples (including matrix spike and matrix spike 
duplicate) were collected and submitted to PACE, Inc. on May 25, 
1991, The laboratory was requested to perform volatile organics 
(VOA) target compound list (TCL) analyses. 

The samples included in this Sample Delivery Group (SDG) 
are: 

Client ID 

Sl-28 
S1-28DUP 
S1-28TB 
S2-26 
S3-26 
S4-26 

The case narrative reported that foaming occurred during the 
analysis of Samples Sl-28, S1-28DUP, S2-26, S3A-26, and S4-26. 

Lab ID 

3904 
3905 
3906 
3909 
3910 
3911 

Date of Collection 

05/25/91 
05/25/91 
05/25/91 
05/25/91 
05/25/91 
05/25/91 



Tt, TRILLIUM, 
V o l a t i l e s 

The requirements to be checked in validation are listed 
below. 

I. Holding Times 

II. GC/MS Tuning 

III. Calibration 

A. Initial 

B. Continuing 

IV. Blanks 

V. Surrogate Recovery 

VI. Matrix Spike/Matrix Spike Duplicate 

VII. Field Duplicates 

VIII. Internal Standards Performance 

IX. TCL Compound Identification 

X. Compound Quantitation and Reported Detection Limits 

XI. Tentatively Identified Compounds 

XII. System Performance 

XIII. Overall Assessment 



Tt, TRILLIUM, 
I . Holding Times 

All samples were received preserved and analyzed within the 
14-day holding time for preserved samples. 

II. GC/MS Tuning 

GC/MS tuning and mass calibrations were within criteria. 

I I I . C a l i b r a t i o n 

Manual a r e a s were i n t e g r a t e d fo r one or more compounds in 
e a c h . o f t h e s t a n d a r d s in t h i s d a t a p a c k a g e . No e v a l u a t i o n of 
t h e s e manual i n t e g r a t i o n s can be p e r f o r m e d , a s no h a r d copy 
documentation i s provided . The v a l i d a t i o n has been completed on 
t h e assumption t h a t the manual i n t e g r a t i o n s done and r epo r t ed by 
t h e l a b o r a t o r y were v a l i d and c o r r e c t . No d a t a appea r t o be 
a f f e c t e d . 

A. I n i t i a l 

I n i t i a l c a l i b r a t i o n c r i t e r i a w e r e met on 5 / 2 8 / 9 1 
( Ins t rument J ) . 

I n i t i a l c a l i b r a t i o n c r i t e r i a were met on 5/28/91 ( Ins t rument 
G) wi th t h e e x c e p t i o n of t h e RRF for 2-butanone ( a c t u a l 0 .077 ; 
c r i t e r i a 0 . 1 ) . Detec t ion l i m i t s for 2-butanone were r e j e c t e d in 
Samples S l - 2 8 , S1-28MS, S1-28MSD, S2-26, S3A-26, and S4-26. 

B. Continuing 

C o n t i n u i n g c a l i b r a t i o n c r i t e r i a w e r e met on 5 / 3 1 / 9 1 
( I n s t r u m e n t G) w i th t h e e x c e p t i o n of t h e % d i f f e r e n c e fo r 2 -
butanone ( a c t u a l 32 .0 ; c r i t e r i a 25 ) . Data were not a f f e c t e d . 

C o n t i n u i n g c a l i b r a t i o n c r i t e r i a w e r e met on 6 / 3 / 9 1 
Ins t rument J) with t he except ion of t h e RF for 2-butanone ( ac tua l 
0 . 0 9 7 ; c r i t e r i a 0 .1) and t h e % d i f f e r e n c e f o r c h l o r o m e t h a n e 
( a c t u a l 4 6 . 2 ; c r i t e r i a 2 5 ) , 2 -bu t anone ( a c t u a l 4 0 . 7 ; c r i t e r i a 
2 5 ) , v i n y l a c e t a t e ( a c t u a l 2 7 . 0 ; c r i t e r i a 2 5 ) , 4 - m e t h y l - 2 -
pentanone ( a c t u a l 3 8 . 4 ; c r i t e r i a 2 5 ) , 2-hexanone ( a c t u a l 4 3 . 4 ; 
c r i t e r i a 2 5 ) , and 1 , 1 , 2 , 2 - t e t r a c h l o r o e t h a n e ( a c t u a l 3 1 . 6 ; 
c r i t e r i a 2 5 ) . De t ec t i on l i m i t s for 2-butanone were r e j e c t e d in 
Samples S1-28TB and S1-28DUP. Other da ta were not a f f e c t e d . 



t̂ TRILLIUM, 
IV. B l a n k s 

Acetone was reported in Method Blank VBLK01 and S1-28TB. 
The results for acetone in Sample S1-28TB, S1-28DUP, and S1-28MSD 
were qualified as less than the reported values. 

V. Surrogate Recovery 

Percent recoveries for 1,2-dichloroethane-d4 were slightly 
above acceptance criteria for Samples S1-28MS and S1-28MSD. Data 
were not affected. 

All other surrogate recoveries were within acceptance 
criteria. 

VI. Matrix Spike/Matrix Spike Duplicate 

The matrix spike (MS) and matrix spike duplicate (MSD) were 
performed on Sample Sl-28. The percent recoveries for 
trichloroethene in the MS and the MSD were below QC criteria. 
The percent recovery for 1,1-dichloroethene in the MSD was below 
QC criteria. No positive results for 1,1-dichloroethene were 
reported in field samples, so data were not affected. Results 
for trichloroethene in Samples Sl-28 and S1-28DUP were qualified 
as estimated. 

VII. Field Duplicates 

Compounds and concentrations (in ug/L) reported in Samples 
Sl-28 and S1-28DUP were as follows: 

Compound Sl-28 S1-28DUP 

Methylene Chloride 91 
1,1,1-Trichloroethane 52 
Trichloroethene 74 110 
Tetrachloroethene 3000 3800 

Results for the tetrachloroethene were within QC criteria. 
Results for trichloroethene were above QC criteria; these results 
were previously qualified as estimated. Because methylene 
chloride and 1,1,1-trichloroethene were reported only in the 
duplicate, those results were rejected. 



Tt TRILLIUM, 

V I I I . I n t e r n a l S tandards Performance 

I n t e r n a l s t a n d a r d s a r e a s and r e t e n t i o n t i m e s w e r e 
a c c e p t a b l e . 

IX. TCL Compound Identification 

TCL compound identifications were acceptable. 

X. Compound Quantitation and Reported Detection Limits 

Results and detection limits were acceptable with regard to 
the supporting data. 

XI. Tentatively Identified Compounds 

No TICs were reported for this SDG. 

XII. System Performance 

System performance requires attention. Manual integrations 
need to be addressed. Repsonse factor criteria should be 
monitored. 

XIII. Overall Assessment of Data for a Case 

Data quality for this sample delivery group was fair. 
The foaming of samples during analyses reported by the laboratory 
may have been responsible for surrogate recoveries being outside 
criteria for the MS and MSD and for poor duplicate precision. 
Detection limits for 2-butanone were rejected in all samples. 



CD 
c . 

' i ! 

n 

i i 

r;. i 

r i 
O 
O 
o 
o 
o 

l.'j 
r . , 

CD 
• t 
t.'"> 

r . • 

r. 

CI 

s i 
•5 

I ) 
u 

r i 

iu 
- i -
i~3 

L l 

"•) 

n 
c. 

V 

u 

U 

- . . I 
i : 
i 1 1 

_ '. 

~J 

O 

CI 
r_. 
L l 

_• 

-

,1 

r 

it_ 
U 
l -

< 3 

• r 

-

f 

3 : 
c:i 
. i 

Ol 

• 

,, 

CJ 
' t 
c_ 

r 

~ r 

' .1 
L 1 

y . 
CI 
1.3 

r_i 

r j 

i i 

7_ 
i ; D D - j D p : J D D 3 j D j :.) : ; 3 n D : • n n r 

I i I , , ! - , , 
6 ,' 

n 

i i 
i i 
i i 
i i 
i i 

i i i i i i i i i i 
i i i i i i 
i i i i i i 

i i i 
i i i i i 

i i i 
I I . I I I I I I 
i i . I i i i i i -
i i i i I i i i i 

i i I i I i i i 
i i I i i i i i 

i i 
i i i i 

i i I i 
i i i 

i i i i 
i i i i i i i i 

i i i 

i i I 
I i I 

i i 
! I 

I -o 
'11 

,_• c 

C ll1 I 
,0 C i. 

I U 

I .c 
: f_ i 

I o 
I 7J 
I H 
I 

J ' J Z ^ r s-. ,1J 
iU - P J : - i - 1 i l 
e I1J r j ,i rj 

' J 1= -V , J j ~ 
r-r , J C •- i H J 

a " ' - H _ : , J 
c i fi'i ; • CJ ^ 

i i • i 
i i : ' i 
i i i i i 
i i • i , 
i i . 

, i , , , 

i i i , 

CS iT> • - u i" i 
> i , i 

I• CO ' • • • o , 
r.i cn o •'• •:• 

I I , 
' . ':• I . L) l l 
r r - r i - i 

-M + • 
11) 11' 

I . , ,- ,~, r, 
i -.- •- C i-
I •. •: o o 
I ! - , - , - • 

i ' .: J : - C 
' I ; '_, >J ' ' 
•_ , : -1 H H 
•: ., r • Q Q 
-- X.' ' 1 I 
! l ; '_ ^ ' .-, , - ( 
r j -; - . -

<r L ; - -
I , ! I 
' I I 

I I 
I I 
I I 
i u 
I c 
I f j 
1-c 

i a 
I •-> 
i •-

i a1 

i •'- lb 
: -. -3 
1 .C M 
i J J -
I iL1 r 

I I i 
1 I 1 

i m 
i n 
I >n 
l _ : 

I IU 
i c 
I QJ 

a 

I l 
l l 
l l 

l I I 
l I l 
l l 
l I 

I l l I l 

l 
I i r 

l i ' 
, ' j • : 

I i 
t 
I -
l -
I iu 
I a. 
i o 

l I 

I I 
I 
I 

l I I 
I I l 
l l I l 

i i 
i i 
l 
i u 
I r. 
I •-, 

i -

i — 
i , z 

i 

r, .1 
v- Q 
r, i 

- i • " ( 
J Z m 

(J '< 
I I 
I l 
I 1 
I i 

- . i 

I a 
c e 
• J '"i o 
• I , - p i . 
- •') 0 

4-> J 1 <-i 
lb ' J JrZ 

t - - ,.• U 

C T) 
r- .-, r, 

. i i >- e 
s- c o 

• . j - , s . 
U > LXI 

I i i 
i i 

L. i -
,r, a 
a o 
•', i - Q; 
u. 0 C 

O xZ XZ 
i . I J J J 
o H rjj 
' - Q 0 
XL I _ 
u ro o 
H _ --< 

P - n J : 
I I U 

•- H •>-
^-1 u (— 

i 
i 
i 
i 

i a l 
I iu 

c 

I I 1-P 
i n, 

! • " j 

• ! ) ' ' • 

6 ' -

I v 
I 0 

\ r . 
I '-• 
I * 
I C 
I i 
If. 

I o 
I c 
I '5 
I --
I : 
l L 
H i 
t ' 

e i 

I 'U 0 
1 r. -
I o J -
l-c u 
l+> rg 
I iu v-
1 '-. *--

IU .11 
c 

O f - Q) — , j 

' , I I , 
, , .-, .r- CO 7 

, , ' I I 

' J - H l i ' f i . 1 

• J ] • < r • r o i ' 
, • • i , 

t i ' t • L i •'• 
' • i i t r ••• 

i ' i 

i i 
ro ," 1 

i i 

' 0 'ii 
' 0 • :• 

i 

u r--
','J o 

i i i 
i i 

E ' 
0 , " l 
v. ~ 

n • -

o — 
i i 
i i 
i i 
i i 

c 1 
I U CO 

c J -
rr, L. 

I I t 

I 
I 

r i ,,• (,-1 t t 
i i 

lo i J 

I I 

i r 

i i 

n n t -
r i " • , i 

i i i 

, j n u i 
i-i •'• r-

LO 111 ' i l 
' i : 

f - , r - - r 
CD O O 

I I I 
c: -< C' 
i - ' j i r 

i 
i 
i 

«'i ' 

r i - p 
e a' 
0 r 
S . I 

i T l t 
1 I 
I I 
I I 

I 
I I 

I I 
I I 

I I 
I I 
I 1 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

I 
ii.1 I 
C (!) 
•II c 
N 'J 

. M 
i C 
1 'U 

, so 
,u -

!_ 

I 

--, n 
i i 

co o 

i T i 
* t I " I ' - i ' - i 
i-1 i - i - IJJ 

t o •') i n 

i i 

i n i c 

m •- -
x ->•> - i 

i m .. 
i" 1 1 - ' -

i i i 
i 
i 
i 
i t i 
i i , i 
i i i i 

I ; - M U ' 
, i • , 

t . ( ) ' . - a 
r " n co 

> i i , 
- r- r i co 
,.- ••! r- •:• 

1 . H (J C 
0 "v '- rj 

^ 1 J - ' ^ J •* 
r.i u r.n :••: 

i i 
i i 
i > 

•*• n ^ 

- i , i 

o 

,-i 

o n 

r 

o 

L--
a 

CJ 



l 
o 
o 
o 
o 
CD 

r ) 

r ; 

I 1 
l 

I 
i 

1 

r , 

it, 

1 J 
r. • 

1 . 
L.. 

[ 

u 
' I.J 

; n 
• l J 
i > , 

, -
i 

. I i 
' a 

, _i 
' Ul 

.-, 

- • -

CJ 

, 

'.' 

1 ' 

1 1 

r , 
D. 
11 

- ' - • ; 

' " : • • '> 

_' . 1 

v 

_ l 

e 

u 

rr 
I J 

n 

•ll 3 
i l 

' ' U 
l _ • ! 

"J. 

11 

I, ' 

- p 

a 

a 

- j 

u 

1' 

u 

IJ 

CJ 

CJ 'I 
r ; ii 

w 

n 
Q 
_ • . 

r.j 

o CL 
T -

• 

II 
II 
l-

II 
II 

,| 
•| 
II 

M 

CO il 
r . ii 
•_3 ll 
7 II 

'I 
1.1 'l 
. ; II 

i "\ M 
,i 

r i -, l i l 

I I I 

t , 

u 
>— 
r-

-t 
o 

2; 

o 
u. 

n -r u 1 i o i • co •.•-i 
--, ' i ," i n '. i r- n 

• f l ) 



• 1 1 

i -
LU 
LU 

CO 

Q 

CO 

CO 

- J 

CO 

u 

Ci 
CL 
Q 

I I I 
- J 

G 

. J 
CJ 

to 
to 
to 
to 

I J 
C - l 
n 

L l 

'Ti 
V. 
J J 

C 
• , 

CJ 

, , 
J t— 

Ul 
•T 
ro 

O 

u 

C) 

CI 

a 

•U 

a 

CO 

i l 
•ii 

_ J 

ui 

'O 
L i 
r J 
• r 
i-1 

• H 
LL 

;o 

. j 

L l 

1 •, 

C..1 
< r 

C-

.. 
"J 
(Z 

'0 
'-
•J 
IT. 

. 1 

LJ 
U 
<£ 
C-

,. 
(U 
n 
r. 
U 

u 
"1 

_ j 

+> 
'Ti 
T 

% 
i-H 
H 
, l 

m 
. 

.. 
* 

H 

-• 

.. 
r H 
1 , 

:» 
^ 
j j 

:< 
iU 

.—i 
a 
-
ni 
r.n 

Q ; 

•u 

' i 
a 

T J 
IU 
t i 

r H 

•t. 
c 

t -

11 

<0 
U-

• p 

CO v 
I - CD 
rH 3 
~z. 
Zl -

a> 
z _. 
o ^ 
(-H r j , 

< 
a: V-

r- o 
ui 
CJ 

a, 
CD 
CJ 

3 
a 
CL 

a 
a 

o 

•3 
Qi 
6 

.» 
> , 
. , 

.;-. 

' * 
,., 
,U 

1 1 

j j 

,. 
,: 

., 
HI 

_ 
- i 

CJ 
, r 
C-

^ 
a 
,Vj 
u 
v~. 
_.. 
I J 

•TJ 
a 
_ 

• 

n 
~y 

' j i 
. r 

O 

:.i : 

r"i i 

i 
i 
i 
i 
i 
i 
i 
i 
i 

i i 
i i 
i i 

i i 
I i 

1 IU 

1 c 
1 ' 0 

1 xz 
i -P 
1 0 

t e 
1 •-• 
1 '>• 
( t j 
| r—t 

1 J— 
1 U 
| I 
j 1 
j , 
• | 

| I 
| i 
| I 

i t o 
1 1 

i r 
1 CC 
j | 

( r'-

^ 

u i 3 Z i i 

~) r'i i 

1 IU 

i n 
IU H 

r. „ 
rj o 

J." r H 
- P XZ 
1) U 
s 
,~1 W - , 

6 > 
0 c 
U- H 

CO > , , 
1 I 
I i 
l j 

I i 
I I 
I I 

111 r f 

c ; ••-< 
CJ o 

) 1 

t Ul 
t~ 1 -

P 
ai 3 3 3 3 : 

: • i \ co o • •• •-_• • 
i 

i i 
i i 
i i 
i i 
i I 
i i 
i i 
i i 
i i 
i I 
1 01 
i n 
1 r r 
I S-
1 0 
I r H 

IU J -

c u •is 
xz os 
-P c 
'JJ ,1) 
, J r H 

*'- > 
0 -£ 

r H - p 
. C 111 
u r 

i i 
i i 
, i 

; | 
1 1 
1 1 

, ; 
n ,-J 
| | O 'J 

1 1 

LO L l 
1- t 

.-1 . . , r H 

1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 " 
1 1 1 l - « 
1 1 1 1 'J 
1 1 1 l -P 
1 1 1 1 IJ 
1 1 1 l -P 
1 1 1 1 -
1 1 1 1 
1 1 QJ IU Ol 
1 1 c c c 1 UJ 1 ' ni OJ 
1 T3 J T - : xz 
1 H - P -P -P 
V t - IU IU QJ 
1 r-i '"" ,", 0 
1 _ j . C \-
1 Ul 0 0 0 
1 r< r H r H r H 

a xz J ; xz 
fl) U U ' J 
C C * •-{ • ! 
0 ' j Q Q Q 

- p j j I I I 
fl) I . . H H l ' | 

'J 'U ~ - -
< CJ - 1 r - - 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
I I I . ' 
1 1 ' , I 
1 1 1 1 1 
1 1 1 1 ' 

r-l O - t CO O 
| | J | I 

t Ul 1)1 •!• O 
' i i n n ro ui 

( • ' I t 
N Ul L'l Ul O 
' i l N t- N t 

Ul 

,ol 

i 3 n n 3 3 n n 1 n zo : 

'• C' 'i; U\ o o •?' '~ o *-• o o • 
.H . -- , ' ^ ^ < I " J . | ^ ( . H ^ H T H ^ H . 

1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 I I I 
1 1 1 1 1 1 1 1 OJ I I I 
l i t I I I I C I I 
I I I U J I I I I O I 1 1 0 ) 
i i i c m i ai a i BJ c 
1 1 1 'Ti n 1 c m 0 1 C ro 
1 QJ I XZ H 1 iD C J- \ '0 XZ 
1 c I - P i . i _ : it) a I J _ - P 
1 ,rj | 111 i j 1 +> a I J 4J QI 
1 J : | , j H j QJ ,:• J. Qj Qj , j 
l -P | t - _ E ! - 0 C £ >-
I !U j 0 u CJ 0 Q. •-< Q| 0 0 
1 0 1 —i ro -P s. 0 J Z XZ i - r-r 
1 L I _ : S . I S O - - I + > O J -

6 0 IU P +> "P rH IJ H 01 rH U 
' - r l C ^ f l J l i r l Q O j : . ! 
0 J _ 0 >- H u u J Z l v. >J v. 
H- >j c i— < rj u ro o o *-
O H , j 1 C TJ H - rH, g 1 
i . C ^ r , 0 r H M Q H £ I J ,' J 
O i zj . j j > . 6 I I u k. _ 

H f | ( 0 H V- C , j , ' | (ll H JD -H 
J l « l ^ r S r < _ « r - | _ r | ^ 

U ^ r i n U X B H U|— Q - H 
1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 
1 1 , 1 1 1 , 1 , 1 1 1 1 * 1 1 , 1 , l l l l . 

1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 

ro n n '0 iii t t n in 'JJ ̂  ui 
| | | | 1 ) | | | ) ) I •jj co to ui to ui r- N - i -• to o 

'Ji C- 'T> Ul i" 1 O '" i to O O r f o 
i i i i i i i i i i i i 

r̂  r̂  oi -H i j co n to -• IJ> «t ITI 
'Jl O l ^ f~ 111 O N r - ' J N i l r-

rH rH O *"* 

. H 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

D n 3 n 

. H r H ' , 

1 1 1 
1 1 1 

1 1 
ai i i 
C 1 1 
01 1 1 
a i i 
•:• i i 
*- l 0) 
a i _ 
,*i i ,~, 
•- 1 CI 
0 1 '5 

r H | JJ 

xz I c 
u - t (U 
H 1,3. 

I Q 1 i 
i '" I 

I f l 6 i 

at 
c 
01 
I I 

c 
a 
ai 

r i 

ro 
i -

H 

r-

_ s . —l 
r H ,"| > s 

"r" XZ 
'fl , j P 
C £ li) 
fl 0 E 
\- u . 

1 - _ t 
1 1 1 
1 1 1 
t i : 
i I i 
I l I 
I l l 
I 1 I 

' j j ' " I - < 
- 1 ) 

,• J U l O 
C ' " 1 - " 
1 1 1 

' - 111 1.1 
'J j f - J 

o ~* 
--< 

c. 

1 1 
1 1 
1 1 
1 1 
1 I 
1 1 
1 1 

D D 3 D Z) 3 1 

1 
1 

U) 

c 
m 

o l 
1 l - P 
1 1 OJ 
1 1 
1 
1 'U 
I c 
1 Ol 
I J -
l -p 
1 IU 
1 0 

Ol L. 
i" 0 
0 r~1 

C . " 
It i J 
< . r 
0) V. 

X +• 
1 'L' 

' J r -
1 1 
1 1 
1 1 
) 1 
1 1 
1 1 
1 1 

' _ t 

CO OT 
N r-, 

1 1 

r H N 

o 
S-
0 

r - i 

XZ 
u 
Hi 
*-

• P 
01 

1 -
1 

n 
» 

i " i 

.. 
^A 

» 
i 
i 
i 

i 
i 
i 

U l 
1 

t 
CO 

1 
cn 

'Ti r I N 
U l - H 

1 01 

1 c 
1 01 
I I J 

1 c 
Ol 

01 XI 
c o 
OJ V. 

n o »-H w~. 
, , XZ 
H U 

I I 
I 1 
1 t 
l | 

1 1 
1 I 
1 I 

to r-
CO o 
CO cn 

CO CO 
o o • H *-H 

CJ 
c 
01 
u 
c 
IU 
n 
r H 

> 
JZ 
J-> 
U l 
1 
1 
1 
| 
1 
1 
1 

* t 
| 

rH 
I" | 

."-j 
rH 

1 1 1 
1 1 1 
I 1 I 
1 1 1 
I 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 — 1 
1 *"* I 
1 ' J 1 
1 -P 1 
1 '-' 1 
1 V | 

w j 
Or' 1 

C 01 1 
01 C | 
v- 01 1 
>• •"-• 1 

J- > 1 
C x 1 

1 1 1 
< 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 I 
1 1 1 

ui r- i 
1 1 1 C 1 O 1 
t n I 
i i i 

O O 1 
O t l 1 
-< ro i 

r H | 

UJ 

CO 

< 
o 

D 

- ^ 

I? -

i r > ' ; 

*&\ '-' A7' 

u >^y 



a>b*t t'.-.v.'1" 

ifkK^f.7u\' 

.i-V!' 
; " • * - . 

-n 
o 
3 

< 
O 
i 

n 

cn 

;o 
ru 
< 

1 '1 1 
1 l j t , t » t , l l t , t l l l t l l , t , * - * . • • * * • . . . . . . . » * . . lt I 
i o •_, co <i Ui L I u r i I J •• o <-' co ~i r, in ,• i ' ( , •- •:• ,.< . J I ,., t i .• , J I J ••* I, , J I 

! 1 1 1 1 1 1 1 1 1 I 1 1 i 1 1 1 1 1 ' 1 1 I 1 1 1 1 1 1 1 1 n C 1 l 
I l I I i i I i I i l i I I i l I l i l l I l I l I l i l I II l 
i I i I l I I i i i I i l i l I l i I , l i i I i I I I I I l n J : I 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 II C 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 n 3 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 II W 1 
I l I I I i i i i i i t I i I i I i i I I i i I l I I I I I i ,. m i 
i I i l i I i I i l I I I I I I i i i i i I i I i l i i i 1 i II 7J i 
I i I i l i 1 i i i l i l i 1 I I 1 I '. I i i I I I I l 1 i I II i 
I i i i i I i i i j i i i j i i i 1 i I i I i l i i i i i I II l 
i i i i i i i i i i i i 1 i I i i i t i i i i i i i i i i i n i 
i i i i i i i i I i i i j j I 1 i i i i j i i I i i i i 1 i n i 

i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i n i 
i i i i i i i i i i i l I i i i i i i i i i i i i i i i i i i I I i 
i i i i i i i i i i i 1 i i i i i i i i i i i i i i i i i i i II i 
i i i i i i i i i i I I i 1 i i i i i i i i i i i i i i i i i i> i 
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! 1 1 1 1 1 1 1 I I 1 t 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 IZ 1 
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-Ater) WATER L^b Cample ID: 3-302. 

Scrapie W L - ' V O J ; 5. • Ci/',nL ' ML i-u. Eil_- IE: J2049 
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Trans-1,3-Dichloropropene 1 
Bromoform , 
-+ -netTiy i -2 -Fenianone '• 
2-He.v.anone I 

--Tft rach 1 oroe Lhc-ne I 
1 , 1 , 2, 2-Tet rach lor oet har,e 1 
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-': _ -_-.:., re: not dec. 100. 

la,T.n: 'pad -'cap1 PACK 

g/mL) ML 
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"ILE G R G A N I " • r iAI .V '? : ' - DATA 
"0000045 .r>_Li*<_'— 

l . . . b • • ' • 

Lc.b C; . .L:_ EPC 

^TER 

Co n t r a c ',-,: 

GAS N o . : 

T.I , Ml 

- 1 ; :,sd i LOW D a c e P3 . i_ i v,_ d . 

Mo j 

nac . ' cop 

r* > -- - (p. NC ' q / L 

" C h l .-_.|l,e t, nU'lC 

•vi,, : c:-, lor ide" 
t . I (!— 

. -_ ";-, ^ , r ' d. 

- r c r _ •• cr ~ c r _ * cr / , 

5 4 0 - 5 9 - : ' - - -

~r 1 _crcr .7 . . 1 _._- -Lj 

c-.r _ -.—. _cr . 

» ' J o —'.'.J -•+ 

—'—. -l"r rr . / (J - O / - _) 
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7 9 - 0 1 - 6 -

124 --i G- 1 -
7 9 - 0 0 - 5 -
—' 1 _ r T> 

l o o r . i 0 2 - 6 -

1 ' . ' _ ; - 1 ' . ' - 1 

5 9 1 -~"B-6 
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J - E i • t l ine n r I 
1 , 1 . 1 "T r ' K ' l l l ' - , , "ir- f !, r-l.1t? I 
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C a s e N o . : EPC 

, t : , - ' WATER 

DATA CHEET __J_____.-___U. 

0000053 " 

No. : GEE ,•: . 

L a b C.=..,.plrJ I E ; CI* 

M , - , • , : * - , 

. u,T,r,: 

•.ot d e c . 1 EO. 

I , „ p ' PAC. 

:E"FOUND 

r T l l T O ' . T T - l f , • • M - T O , 
^ t _ _ i . i i l l i w H , , . i ! w . 

; , ' L :,," •- j ' ; 'JG . 

"5 -'I"")-." 
" 5 - 0 9 - 2 

7 5 - 3 4 - 3 
5 4 0 - 5 9 -."' 

5 6 - 2 3 - 5 

- 3 - 2 7 - 4 
7 3 - 3 7 - 5 

1 0 0 6 1 - 0 1 - 5 
7 9 - 0 1 - 6 

1 2 4 - 4 8 - 1 
7 9 - 0 0 - 5 
71 - 4 3 - 2 

1 0 0 6 1 - 0 2 - 6 

591 - 7 3 - 6 -
1 2 7 - 1 3 - 4 -

7 9 - 3 4 - 5 -
1 O S - 3 3 - 3 • 
1 0 3 - 9 0 - 7 -
1 0 0 - 4 1 - 4 -
1 0 0 - 4 2 - 5 -

133 ; : - 2 0 - 7 -

:. 1 

u*,, i o r _,,T,f zr,ar,rr 
Promo.--.3b!",: -,_• 
' - ' i n , : Ch 1 o r i d e _ ~ ' 
Ch 1 oroethane 
Methy1-ne Chlondc-
Acetone 
Carbon Disulfide 
i , 1 -Ei:l. lor oet hene ~_ 
t , 1-Dichloroethane 
1 , 2-H: ,-h 1 oroethene • t 
C h1o rof orm 
1 , ̂ - U i ui, .,.,,'.',- , ,,c,r,c 

-2 - _'c. tar,one 
1, 1 , 1 -Tnch loroethane 
Cr.r bon Tetrachloride 

•"-•'.'i n 7 1 A c : t jte 
Bro.iiodi ch loromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene _ 
T n ch loroethene 
D i br omo c h1o r omet h a ne 
1, 1,2-Trichloroethane 
Benzene 
Tr -,ns -1, 3-Di cr, l o r c p r : pene 
dromoTorm 

. ... _.i - y y z T . / ' i -2 -Te.","."-• n o n e 
2 -Hevanone 

• Tetf jchIor,"el he no 
1 , 1 , 2, 2-Te t r aih1o roe t h a ne 
Toluene 
Chlorn-benzene 
rr i- K v . ' '—, -

Styrene 
Xylene< total ) 
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IU 
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Tt, TRILLIUM. 
EXECUTIVE SUMMARY 

Data quality for the samples in this sample delivery group 
was good. 

All samples except the field blank and the trip blank foamed 
during analyses. 

Cooler temperatures upon receipt of samples by the laboratory 
were 4°C to 5°C. 

Validation of organic data is conducted in conformance with 
Environmental Protection Agency (EPA) Functional Guidelines for 
Evaluating Organics Analyses, February 1, 1988, with 
modifications by EPA Region I, November 1, 1988. 

Based on the supporting documentation, qualifier codes may 
be added, deleted, or modified by the data validator. Final 
results are either qualified or unqualified. Unqualified (valid) 
results mean that the reported values may be used without 
reservations. Validator qualified results are annotated with the 
following codes in accordance with the Functional Guidelines: 

U - The material was analyzed for, but was not detected 
above the level of the associated value. The 
associated value is either the sample quantitation 
limit or the sample detection limit. 

J - The associated value is an estimated quantity. 

R - The data are unusable (Note: analyte may or may not be 
present). 

UJ - The material was analyzed for, but was not detected. 
The associated value, which is either the sample 
quantitation limit or the sample detection limit, is an 
estimate and may be inaccurate or imprecise. 

These codes are used on the accompanying data summary sheets 
to qualify some of the results. 



^tf. TRILLIUM, 
Case Narrative 

Five treatment system samples were collected and submitted 
to PACE, Inc. on May 25, 1991. The laboratory was requested to 
perform volatile organics analyses (VOA) using Method 524.2. The 
analyte list for this method was amended pursuant to the QA/QC 
Plan for this project. 

The samples included in this Sample Delivery Group (SDG) 
are: 

Client ID 

S1-28FB 
S5-23 
S6-28 
S6-28DUP 
S6-28TB 

Lab ID 

3907 
3912 
3913 
3914 
3915 

Date of Collection 

05/25/91 
05/25/91 
05/25/91 
05/25/91 
05/25/91 



Tt, TRILLIUM. 
V o l a t i l e s 

The requirements to be checked in validation are listed 
below. 

I. Holding Times 

II. GC/MS Tuning 

III. Calibration 

A. Initial 

B. Continuing 

IV. Blanks 

V. Surrogate Recovery 

VI. Matrix Spike/Matrix Spike Duplicate 

VII. Field Duplicates 

VIII. Internal Standards Performance 

IX. TCL Compound Identification 

X. Compound Quantitation and Reported Detection Limits 

XI. Tentatively Identified Compounds 

XII. System Performance 

XIII, Overall Assessment 



Tr, TRILLIUM, 
I. Holding Times 

All samples were received preserved and analyzed within the 
14-day holding time for preserved samples. 

II. GC/MS Tuning 

GC/MS tuning and mass calibrations were within criteria. 

III. Calibration 

Areas were manually integrated for one or more compounds in 
each of the standards in this data package. No evaluation of 
these manual integrations can be performed, as no hard copy 
documentation was provided. Such documentation has been 
requested from the laboratory. The validation has been completed 
on the assumption that the manual integrations done and reported 
by the laboratory were valid and correct. No sample data appear 
to be affected. 

A. Initial 

Initial calibration criteria were met on 5/23/91. 

B. Continuing 

C o n t i n u i n g c a l i b r a t i o n c r i t e r i a w e r e met on 6 / 6 / 9 1 . 
C o n t i n u i n g c a l i b r a t i o n c r i t e r i a were met on 6 / 5 / 9 1 w i t h t h e 
e x c e p t i o n of t h e % d i f f e r e n c e f o r 1 , 1 , 2 , 2 - t e t r a c h l o r o e t h a n e 
( a c t u a l 30 .58 ; c r i t e r i a 25) . Data were not a f f e c t e d . 

IV. Blanks 

The trip blank, field blank, and method blanks were clean. 

V. Surrogate Recovery 

Surrogate recoveries were within acceptance criteria. 

VI. Matrix Spike/Matrix Spike Duplicate 

A matrix spike (MS) and matrix spike duplicate (MSD) were 
performed on Sample S6-28. Recoveries for 1,1-dichloroethene 
were below QC criteria in the MS and MSD. Recoveries for benzene 
and toluene were below QC criteria in the MS. No positive sample 
results were affected. 



Tt. TRILLIUM, 
VII . F i e ld Dup l i ca t e s 

Samples S6-28 and S6-28DUP were s u b m i t t e d a s d u p l i c a t e 
samples . No compounds were de tec ted in e i t h e r sample. 

V I I I . I n t e r n a l Standards Performance 

I n t e r n a l s t a n d a r d s a r e a s and r e t e n t i o n t i m e s w e r e 
a c c e p t a b l e . 

IX. TCL Compound I d e n t i f i c a t i o n 

TCL compound identifications were acceptable. 

X. Compound Quantitation and Reported Detection Limits 

The laboratory'performed a practical quantitation limit 
(PQL) study for the Method 524.2 analyses for this project on 
October 15, 1990. Method detection limits (MDLs) determined 
through that PQL study should have been used for reporting 
purposes for these treatment system samples. MDLs determined 
through the PQL study were as follows: 

Compound MDL (uq/L) 

Vinyl Chloride 0.48 
Chloroethane 0.49 
Methylene Chloride 4.41 
1,1-Dichloroethene 0.67 
1,1-Dichloroethane 0.54 
trans-1,2-Dichloroethene 0.50 
Chloroform 0.53 
1,2-Dichloroethane 0.52 
1,1,1-Trichloroethane 0.44 
Carbon Tetrachloride 0.43 
Bromodichloromethane 0.38 
1,2-Dichloropropane 0.45 
cis-1,3-Dichloropropene 0.33 
Trichloroethene 0.42 
Dibromochloromethane 0.33 
1,1,2-Trichloroethane 0.43 
Benzene 0.58 
trans-1,3-Dichloropropene 0.07 
Bromoform 0.49 
Tetrachloroethene 0.51 
1,1,2,2-Tetrachloroethane 0.44 
Toluene 0.45 
Chlorobenzene 0.44 



^ft TRILLIUM. 
Compound MDL (uq/L) 

Ethylbenzene 0.51 
m-Xylene 0.48 
o-, p-Xylene 0.93 
1,2-Dichloroethane-d4 0.50 
Toluene-d8 0.45 
Bromofluorobenzene 0.36 

Methylene chloride was reported in Samples S5-23, S6-28, and 
S6-28DUP at concentrations below the MDL determined by the PQL 
study for this project. The methylene chloride concentrations in 
these samples were corrected to be "ND." 

The result reported for 1,1,1-trichloroethane in Sample S5-
23 (29 ug/L) was beyond the calibration range of the instrument 
(25 ug/L). This result met precision and accuracy criteria. 

All other results and detection limits were acceptable with 
regard to the supporting data. 

XI. Tentatively Identified Compounds 

No TICs were reported for this sample delivery group. 

XII. System Performance 

System performance was acceptable. 

XIII. Overall Assessment of Data for a Case 

Methylene chloride was corrected to be "ND" in Samples S5-
23, S6-28, and S6-28DUP. 

All other results were acceptable as reported. 



00024 
UNIFIRS/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1.2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

PACE Project Number: 810525501 

MODIFIED 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
O.S 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0039075 
05/26/91 
05/25/91 
Sl-28 FB 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
NO 
ND 
ND 
ND 

ND 
NO 
ND 
ND 
NO 
ND 

ND 
ND 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



00028 
UNIFIRS/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 
Vinyl ch lor ide 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

PACE Project Number: 810525501 

FIED 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
O.S 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0039121 
05/25/91 
05/25/91 
S5-23 

ND 
N D ^ ot 
irfrMD V-
1.7 
2.0 
ND 

ND 
ND 
ND 
29 
ND 
NO 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

NO 
ND 

,pr q\ 

m 

HDL Method Detection Limit 
ND Not detected at or above the MDL. 



00036 
UNIFIRS/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

PACE Project Number: 810525501 

Units MDL 

95 0039130 
05/25/91 
05/25/91 
S6-28 

VOLATILE ORGANICS BY 524.2 MODIFIED 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

ci s-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodi chloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
O.S 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

ND 
ND 
^ 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

^ t^ l l w 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



00041 

UNIFIRS/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

PACE Project Number: 810525501 

MODIFIED 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0039148 
05/25/91 
05/25/91 
S6-28 DUD 

ND 
ND 
J<T/0D 
ND 
ND 
NO 

ND 
ND 
ND 
NO 
ND 
NO 

ND 
ND 
ND 
ND 
ND 
NO 

NO 
ND 
ND 
NO 
ND 
NO 

NO 
NO 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



00046 

UNIFIRS/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.1 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 

PACE Project' Numbei 

Units 

MODIFIED 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

-: 810525501 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0 5 

95 0039156 
05/25/91 
05/25/91 
S6-28 TB 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
NO 
ND 
ND 

NO 
ND 
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EXECUTIVE SUMMARY 

Metals analytical data presented for this sample delivery 
group were fair. Much of the data in this package were qualified 
as estimated. In addition, several positive sample results were 
rejected due to field blank contamination. All unqualified 
positive sample data may be used without reservation. 

A general review of total metals results compared to the 
dissolved metals results indicates that a major amount of 
oxidation could be occurring during the sample filtering portion 
of the work. In many cases, iron and manganese values found in 
the total metals analysis of a groundwater approach the 100 mg/L 
level. The corresponding iron and manganese values for the 
filtered (dissolved) sample are not detected or in the low ug/L 
range. Either the groundwater being sampled is extremely turbid 
(particulates), or the iron and manganese react with air (02) to 
become insoluble oxides and are filtered out of the sample. The 
chain of custody documents do not indicate turbid samples; 
therefore, it is reasonable to conclude that the dissolved 
results for metals are questionable due to sample handling in the 
field. 

Validation of inorganic laboratory data is conducted in 
conformance with Region I Laboratory Data Validation Functional 
Guidelines for Evaluating Inorganics Analyses (2/89) and the 
associated checklist. These guidelines and checklist are 
intended to evaluate data on a technical basis rather than a 
contract compliance basis for chemical analyses conducted under 
the USEPA's Contract Laboratory Program (CLP) and assumes that 
the data package is presented in accordance with the CLP 
requirements. In addition, the data package is assumed to 
represent the best efforts of the laboratory and has already been 
subjected to adequate and sufficient quality review prior to 
submission for validation. 

Results of analyses are reported by the laboratory as either 
qualified or unqualified. Unqualified results mean that the 
reported values may be used without reservations. Qualified 
results indicate a nonroutine (with respect to CLP procedures) 
situation occurred during the course of analysis. Various 
qualifier codes associated with the numerical results are used by 
the laboratory to denote specific information regarding the 
analytical results. During the process of validation, laboratory 
qualified and unqualified data are verified against supporting 
documentation. Based on the supporting documentation, qualifier 
codes may be added, deleted, or modified by the data validator. 
Final results are either qualified or unqualified. Unqualified 
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results still mean that the reported values may be used without 
reservations. Validator qualified results are annotated with the 
following codes in accordance with the Functional Guidelines: 

U - The material was analyzed for, but was not detected 
above the level of the associated value. The 
associated value is either the sample quantitation 
limit or the sample detection limit. 

J - The associated value is an estimated quantity. 

R - The data are unusable (Note: Analyte may or may not 
be present). 

UJ - The material was analyzed for, but was not detected. 
The associated value, which is either the sample 
quantitation limit or the sample detection limit, is an 
estimate and may be inaccurate or imprecise. 

These codes are used on the accompanying data summary sheets 
to qualify some of the results. 
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Inorganic Data Validation 

for 

Environmental Project Control, Inc. 

Samples Collected 2/25/91 and 2/26/91 

Case Narrative 

This group contained eleven water samples including one 
field blank. All of the samples were analyzed for total and 
dissolved metals and cyanide. All of the samples were also 
analyzed for total alkalinity, chloride, soluble fluoride, 
nitrite/nitrate, total phosphorus, dissolved silica, total 
dissolved solids, sulfate, and total organic carbon. 

Samples validated in this report are noted below: 

Client ID 

AS64D 
AS21 
AUC73 
ARS65D 
FBAS64D 
FDAUC23 2 
MSAUC2 3 2 
AS63S 
AS63D 
AUC2 3 2 
AUC2 3 5 

Lab 
Metals 

1444 
1445 
1446 
1447 
1448 
1449 
1450 
1451 
1452 
1453 
1454 

ID 
Wet Chemistry 

1455 
1456 
1457 
1458 
1459 
1460 
1461 
1462 
1463 
1464 
1465 

Date of Collection 

2/25/91 
2/25/-91 
2/25/91 
2/25/91 
2/25/91 
2/26/91 
2/26/91 
2/26/91 
2/26/91 
2/26/91 
2/26/91 

Laboratory identification numbers did not distinguish 
between the total and dissolved results on the Form I's. 
Dissolved results were indicated on the Form I's with a note 
under "Comments." 

The areas reviewed during validation are listed below. 
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CLP Inorganics Data Validation 

I. Holding Times 

II. Calibration 

III. Blanks 

IV. ICP Interference Check Sample 

V. Matrix Spike Sample Analysis 

VI. Duplicate Sample Analysis 

VII. Laboratory Control Sample Analysis 

VIII. Furnace Atomic Absorption Analysis 

IX. ICP Serial Dilution Analysis 

X. Detection Limits 

XI. Sample Result Verification 

XII. Other QC 

XIII. Overall Assessment 

Wet Chemistry Data Validation 

I. Holding Times 

II. Calibration 

III. Blanks 

IV. Matrix Spike Sample Analysis 

V. Duplicate Sample Analysis 

VI. Sample Result Verification 

VII. Other QC 

VIII. Overall Assessment 



Tt, TRILLIUM, 
Data Validation 

I. Holding Times 

All metals analyses were conducted within acceptable holding 
times. 

All wet chemistry analyses were conducted within acceptable 
holding times. 

II. Calibration 

Calibrations for metals were satisfactory. 

One of the standards analyzed to establish the calibration 
curve for AA must be at the CRDL. The CRDL for selenium is 60 
ppb, and the highest standard analyzed was 45 ppb. Since 
selenium was not detected above 10 ppb in any sample, data 
quality was not affected. 

A standard at twice the CRDL was analyzed for ICP analytes. 
Several analytes had high percent recoveries. Results less than 
three times the CRDL were qualified as follows: 

Metal 

Be 

Co 

Mn 

Ni 

Sample No. 

AS21 
ARS65D 
AS63S 
AS63D 
AS21 
ARS65D 
AS63S 
AS63D 
AS64D 
AS64D(DIS) 
AS21(DIS) 
AUC73(DIS) 
ARS65D(DIS) 
FBAS64D 
AS63S(DIS) 
AS63D(DIS) 
AS21 
ARS65D 
AS63S 
AS63D 

Qualified Result 

14.0 
3.0 

10.0 
14.0 
37.0 
8.0 

65.0 
41.0 
17.0 
6.0 
5.0 

40.0 
6.0 
6.0 
3.0 

42.0 
78.0 
19.0 
72.0 
43.0 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 



Tt TRILLIUM, 
Meta l 

V 

Zn 

Samole No. 

AS21 
ARS65D 
AS63S 
AS63D 
AS63S(DIS) 
AS63D(DIS) 
AUC23 2 
AUC232(DIS) 
AUC235(DIS) 
AS64D 
AS64D(DIS) 
AS21(DIS) 
AUC7 3 
AUC73(DIS) 
ARS65D(DIS) 
FBAS64D 
FBAS64D(DIS) 

Qualified 

108 
22.0 

120 
81.0 
43.0 
40.0 
53.0 
53.0 
53.0 
30.0 
28.0 
38.0 
26.0 
35.0 
30.0 
32.0 
29.0 

Result 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

The correlation coefficient for the calibration curve for 
sulfate was 0.9906. All positive sulfate results were qualified 
as estimated. 

III. Blanks 

No preparation or calibration blanks were above the CRDLs or 
less than the negative CRDLs. The field blanks contained iron 
and zinc above their CRDLs. 

The preparation blanks contained copper (9.0 ppb), iron 
(31.0 ppb), silver (8.0 ppb), and zinc (8.0 ppb) above their 
respective IDLs and zinc (-13.0 ppb) below its negative IDL. 

Continuing Calibration blanks for copper (7.0 ppb), iron 
(94.0 ppb) and zinc (5.0 ppb) were greater than the IDLs. 
Continuing calibration blanks for antimony (-2.8 ppb) and 
selenium (-3.0 ppb) were less than the negative IDLs. 

The field blank for total metals contained antimony (0.5 
ppb), calcium (1050 ppb), iron (271 ppb), lead (0.6 ppb), 
manganese (6.0 ppb), and zinc (32.0 ppb). The field blank for 
dissolved metals contained iron (85.0 ppb) and zinc (29.0 ppb). 

Values at or below the action level (five times the highest 
blank value) were qualified with a "U" at the reported value, as 
listed below: 
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Metal Sample Qualified Result 

Sb ARS65D 
AS63S 
AUC2 3 2 

Cu AS64D 
ARS65D 
AS63D(DIS) 

Cu AUC232(DIS) 
AUC2 3 5 

Fe AS64D 
AS64D(DIS) 
AS21(DIS) 
AUC7 3 
AUC73(DIS) 
ARS65D(DIS) 
AUC232(DIS) 
AUC235(DIS) 

Pb AUC2 3 2 
Mn AS64D 
Ag AS64D 

ARS65D 
Zn AS64D 

AS64D(DIS) 
AS21(DIS) 
AUC7 3 
AUC73(DIS) 
ARS65D 
ARS65D(DIS) 
AS63S(DIS) 
AS63D(DIS) 
AUC2 32 
AUC232(DIS) 
AUC2 3 5 
AUC235(DIS) 

Because of the negative blank values reported for antimony 
and selenium, detection limits were raised for these analytes. 
Positive data were qualified as follows: 

Metal Sample Qualified Result 

Sb AUC235(DIS) 3.5 U 

The method blank results for total organic carbon were 
slightly above the method detection limit. Data quality was not 
affected. 

0.60 
1.3 
1.2 

11.0 
26.0 
8.0 
9.0 
8.0 

773 
101 
59.0 

500 
91.0 

109 
126 
100 

0,80 
17.0 
8.0 

11.0 
30.0 
28.0 
38.0 
26.0 
35.0 
95.0 
30.0 
43.0 
40.0 
53.0 
53.0 
22.0 
53.0 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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2 
0 
2 
1 
1 
0 
1 . 
1 
3 . 

9 2 
14 
0 5 
6 4 
6 7 
8 8 
2 4 
2 1 

u 
u 
u 
u 
u 
u 
u 
u 
u 

Alkalinity and total organic carbon results were reported 
for the field blank for wet chemistry analyses. Values at or 
below the action level (five times the highest blank value) were 
qualified as less than the reported value, as listed below: 

Parameter Sample Qualified Result 

Alkalinity FBAS64D 
Total Organic Carbon AS64D 

AS21 
AUC7 3 
ARS64D 
FBAS64D 
AS63S 
AS63D 
AUC2 3 5 

IV. ICP Interference Check Sample 

Interference check sample results were satisfactory. 

V. Matrix Spike Sample Analysis 

Matrix spike analyses for dissolved metals were satisfactory 
except for arsenic which had a recovery of 41.2% and thallium 
which had a recovery of 67.6%. Positive results and detection 
limits for dissolved arsenic data were qualified as estimated 
(J). Thallium was not detected in any sample; therefore, the 
detection limit for dissolved thallium is qualified as estimated 
(UJ) . 

Matrix spike analyses for total metals were satisfactory 
except for aluminum, arsenic, iron, lead, selenium, thallium, and 
zinc. Data for total metals were qualified as follows: 

Metal Sample Qualified Result 

AI AS64D 428 J 
AS21 50100 J 
AUC7 3 2 67 J 
ARS65D 8130 J 
AS63S 51600 J 
AS63D 50800 J 
AUC232 699 J 
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Metal Sample Qualified Result 

As AS21 12.0 J 
AUC7 3 1.5 J 
ARS65D 1.4 J 
AS63S 9.6 J 
AS63D 3.9 J 

Fe AS64D 773 J 
AS21 85800 J 
AUC73 500 J 
ARS65D 22900 J 
AS63S 63400 J 
AS63D 84100 J 
AUC232 2040 J 
AUC235 1440 J 

Pb AS21 83.0 J 
ARS65D 12.6 J 
FBAS64D 0.6 J 
AS63S 62.0 J 
AS63D 32.7 J 
AUC2 3 2 0.8 J 

Se AUC2 3 2 7.1 J 
Zn AS21 339 J 

ARS65D 9 5 . 0 J 
AS63S 203 J 
AS63D 298 J 

D e t e c t i o n l i m i t s f o r s e l e n i u m w e r e r e j e c t e d i n s a m p l e s 
a n a l y z e d f o r t o t a l m e t a l s . N o n - d e t e c t s f o r t h e m e t a l s l i s t e d 
above and t h a l l i u m were e s t i m a t e d . 

V I . D u p l i c a t e Sample A n a l y s i s 

D u p l i c a t e a n a l y s e s for d i s s o l v e d me ta l s were s a t i s f a c t o r y . 
Dupl ica te ana lyses for t o t a l meta l s were s a t i s f a c t o r y except for 
i r o n , manganese , z i n c , and c y a n i d e . P o s i t i v e t o t a l m e t a l s 
r e s u l t s for t he above elements were q u a l i f i e d as e s t ima t ed . 

D u p l i c a t e a n a l y s e s f o r wet c h e m i s t r y p a r a m t e r s w e r e 
s a t i s f a c t o r y excep t for c h l o r i d e , n i t r i t e / n i t r a t e , s u l f a t e and 
t o t a l o r g a n i c ca rbon . P o s i t i v e r e s u l t s for t h e above a n a l y t e s 
were q u a l i f i e d as e s t ima t ed . 

V I I . L a b o r a t o r y C o n t r o l Sample A n a l y s e s 

Laboratory c o n t r o l sample r e s u l t s were s a t i s f a c t o r y . 
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VIII. Furnace Atomic Absorption Analysis 

Duplicate injections were performed for all samples and 
agreed within +20%. 

The method of standard additions was conducted for the 
following samples: 

Metal Sample 

As AS21 
Pb ARS65D 

AS63S 
AS63D 

Se AUC2 3 2 
AUC232(DIS) 

Results were satisfactory. 

IX. ICP Serial Dilution Analysis 

Serial dilutions were conducted on Samples AUC232 and 
AUC232(DIS). Results for iron in Sample AUC232 were above 10%, 
and positive total iron results were qualified as estimated (J). 
Results for calcium and magnesium in Sample AUC232(DIS) were 
above 10%, and positive dissolved calcium and dissolved magnesium 
results were qualified as estimated (J). 

X. Detection Limits 

Instrument detection limits (IDLs) should be less than the 
contract required detection limits (CRDLs). The IDL reported for 
mercury is equal to its CRDL. Mercury was not detected in any of 
the samples, so no data were qualified. 

XI. Sample Result verification 

Form I's have been modified to reflect the following 
corrections: 

10 
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Sample 

AS63D 

ID 

AUC232(DIS) 

Element 

Pb 
Se 

Reported 

32.7 

Result Correct 

32. 
11. 

Result 

.8 

.8 S* 

*S is a qualifier used by the laboratory to indicate that 
the method of standard additions was used. 

Note that Form I's are not provided for FDAUC232 and 
MSAUC232, as these are QC samples. Results of these analyses are 
discussed in Sections VI and V, respectively, of this report. 

XII. Other QC 

Samples were analyzed for total and dissolved metals. In 
some instances, the dissolved result was higher than the total 
result by more than experimental error. These data were 
qualified for both total and dissolved metals as indicated below: 

Sample 

AS64D 

Analyte 

Na 

Total 

26800 

Dissolved 

32400 

Action 

J 

XIII. Overall Assessment 

Where "EPA Sample No." is requested on Forms 1, 5, 6 and 9, 
the client-specified sample identification should be entered 
rather than the laboratory sample identification. This makes it 
easier to correlate the data with the chain of custody forms. 

A standard at twice the CRDL was analyzed for ICP analytes. 
Several analytes had high percent recoveries. Results less than 
three times the CRDL for beryllium, cobalt, manganese, nickel, 
vanadium, and zinc were qualified as estimated. 

The correlation coefficient for the calibration curve for 
sulfate was 0.9906. All positive sulfate results were qualified 
as estimated. 

The preparation blanks contained copper (9.0 ppb), iron 
(31.0 ppb), silver (8.0 ppb), and zinc (8.0 ppb) above their 
respective IDLs and zinc (-13.0 ppb) below its negative IDL. 

11 
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C o n t i n u i n g c a l i b r a t i o n b l a n k s fo r copper ( 7 . 0 p p b ) , i r o n 
( 9 4 . 0 ppb) and z i n c ( 5 . 0 ppb) were g r e a t e r t h a n t h e IDLs , 
C o n t i n u i n g c a l i b r a t i o n b l a n k s f o r a n t i m o n y ( - 2 . 8 ppb) and 
selenium ( -3 .0 ppb) were l e s s than the nega t ive IDLs. 

The f i e l d b l ank fo r t o t a l m e t a l s c o n t a i n e d an t imony ( 0 . 5 
p p b ) , c a l c i u m (1050 p p b ) , i r o n (271 p p b ) , l e a d ( 0 . 6 p p b ) , 
manganese (6 .0 p p b ) , and z inc (32.0 p p b ) . The f i e l d b lank for 
d i s so lved meta l s con ta ined i ron (85.0 ppb) and z inc (29.0 ppb) . 

Values a t or below the a c t i o n l eve l ( f ive t imes t h e h i g h e s t 
blank value) were q u a l i f i e d as l e s s than the r e p o r t e d v a l u e . 

Because of t h e n e g a t i v e blank v a l u e s r e p o r t e d fo r antimony 
and selenium, d e t e c t i o n l i m i t s were r a i s e d for t h e s e a n a l y t e s . 

A l k a l i n i t y and t o t a l o rgan i c carbon r e s u l t s were r e p o r t e d 
for t h e f i e l d b l ank fo r wet c h e m i s t r y a n a l y s e s . Va lues a t o r 
below the a c t i o n l e v e l ( f ive t imes t he h i g h e s t blank value) were 
q u a l i f i e d with a "U" a t t he r epor t ed va lue . 

Matrix sp ike ana lyses for d i s so lved meta l s were s a t i s f a c t o r y 
excep t fo r a r s e n i c which had a r e c o v e r y of 41.2% and t h a l l i u m 
which had a r ecove ry of 67.6%. P o s i t i v e r e s u l t s fo r d i s s o l v e d 
a r s e n i c d a t a were q u a l i f i e d as e s t i m a t e d ( J ) . Thal l ium was not 
d e t e c t e d i n any s a m p l e ; t h e r e f o r e , t h e d e t e c t i o n l i m i t f o r 
d i s so lved t h a l l i u m i s q u a l i f i e d as es t imated (UJ). 

Ma t r ix s p i k e a n a l y s e s fo r t o t a l m e t a l s were s a t i s f a c t o r y 
except for aluminum, a r s e n i c , i r on , lead , selenium, t h a l l i u m , and 
z i n c . P o s i t i v e r e s u l t s for t o t a l me ta l s fo r aluminum, a r s e n i c , 
i r o n , l e a d , s e l e n i u m , t h a l l i u m , and z i n c were q u a l i f i e d a s 
e s t ima ted . 

Dupl ica te ana lyses for t o t a l meta ls were s a t i s f a c t o r y except 
for i r o n , manqanese, z i n c , and cyan ide . P o s i t i v e t o t a l me ta l s 
r e s u l t s for the . above elements were q u a l i f i e d as e s t i m a t e d . 

S e r i a l d i l u t i o n s were c o n d u c t e d on Samples AUC232 and 
AUC232(DIS). R e s u l t s fo r i r o n in Sample AUC232 were above 10%, 
and p o s i t i v e t o t a l i ron r e s u l t s were q u a l i f i e d as e s t ima ted ( J ) . 
R e s u l t s fo r ca l c ium and magnesium in Sample AUC232(DIS) were 
above 10%, and p o s i t i v e d i s so lved calcium and d i s s o l v e d magnesium 
r e s u l t s were q u a l i f i e d as es t imated ( J ) . 

Form I ' s have been m o d i f i e d t o r e f l e c t t h e f o l l o w i n g 
c o r r e c t i o n s : 

12 
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Sample ID Element Reported Result Correct Result 

AS63S Se 2.0 U 0.5 U 
AS63D Pb 32.7 32.8 

Se 2.0 U 0.5 U 
AUC232(DIS) Se 11.8 S 

Samples were analyzed for total and dissolved metals. In 
some instances, the dissolved result was higher than the total 
result by more than experimental error. These data were 
qualified for both total and dissolved metals as indicated below: 

Sample 

AS64D 

Analvte 

Na 

Total 

26800 

Dissolved 

32400 

Action 

J 

13 



U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO. 

AS(*47> 

ab Name: PACE_INCORPORATED 

Lab c o d e : C a s e N o . : 

atrix (soil/water): WATER 

revel (low/med): LOW 

? Solids: 0 

Contract: EPC_ 

SAS No.: SDG NoO-0 9o_56 

Lab Sample ID: 1444 

Date Received: 02/27/91 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

olor Before: 

Lor After: 

omments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium^ 
Silver 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 
Cyanide 

Concentration 

428 
0.50 
1.0 

31.3 
1.4 
3.3 

75600 
9.4 
7.9 

11.0 
773 

0.60 
9010 
17.0 
0.20 
10.6 
2290 
(U5G 
8.0 

26800 
0.60 
7.7 

30.0 
10 

-

c 

u 
u 
u 
u 
u 

u 
u 
Ji 

u 

u 
u 
Ji 

.Sr 

U 
U 

U 

Q 

_L_* 

__x__ 
J 

J 
u-
j _ j r _ _ 

y _ > _ 

J 

J wi3 

Z?LZ 

M 

P~ 
F 
F 
P 
P 
P 
P 
P 
P 
P 
P 
F 
P 
P 
CV 
P 
P 
F 
P 
P 
F 
P 
P 
AS 

COLORLESS 

COLORLESS 

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

Texture: 

Artifacts; 

FORM I - IN 7/87 



U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO. 

Pc5UHDCT>l3) 

ab Name: PACE_INCORPORATED 

Lab Code: Case No.: 

atrix (soil/water): WATER 

"_vel (low/med): LOW 

% Solids: 0 

Contract: EPC_ 

SAS No.: SDG No-0:00)03 7 

Lab Sample ID: 1444 

Date Received: 02/27/91 

Concentration 

) 

olor Before: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

COLORLESS 

Lor After: COLORLESS 

"nunents: 
THIS_SAMPLE_WAS_ANALYZE 

Units (ug/L or mg/kg dry weight) 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium_ 
Silver 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 
Cyanide 

Concentration 

95.6 
0.50 
1.0 

31.3 
1.4 
3.3 

78400 
9.4 
7.9 
5.8 
101 

0.60 
9350 
6.0 

0.20 
10.6 
2450 
0.50 
6.8 

32400 
0.60 
7.7 

28.0 

Clarity Before: CLEA 

C 

U 
u 
u 
u 
u 
u 

u 
u 
u 

u 

3-
u 
u 

* 
u 
u 

u 
u 

J* 
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___*!_ 

J 

_ _ _ * _ 

J 

UL 

_L*_ 
0 

J 

:J__B«' 
_L_N__ 
J 
u~ 

Clarity After: CLEAR_ 

D AS A DISSOLVED METAL. 

: UG/L_ 

M 

P 
F 
F 
P 
P 
P 
P 
P 
P 
P 
P 
F 
P 
P 
CV 
P 
P 
F 
P 
P 
F 
P 
P 
NR 

Tex 

Art 

i 

ture: 

ifacts: 

\ 

FO RM I - IN 7/87 



U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO. 

ib Name: PACE_INCORPORATED 

r.ab Code: Case No. 

idtrix ( so i l /water ) : WATER 

>vel (low/med): LOW 

i Solids: 0 

Contract: EPC_ 

SAS No.: 
o o u 2 y 

SDG No.: 006 

Lab Sample ID: 1445 

Date Received: 02/27/91 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429-
7440-
7440-
7440-
7440-
7440-
7440-
7440-
7440-
7440-
7439-
7439-
7439-
7439-
7439-
7440-
7440-
7782-
7440-
7440-
7440-
7440-
7440-

-90-5 
-36-0 
-38-2 
-39-3 
•41-7 
•43-9 
•70-2 
•47-3 
•48-4 
•50-8 
•89-6 
•92-1 
•95-4 
96-5 
97-6 
02-0 
09-7 
49-2 
22-4 
23-5 
28-0 
62-2 
66-6 

Analyte Concentration 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium_ 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium_ 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

50100 
0.50 
12.0 
209 

14.0 
4.0 

51900 
93.0 
37.0 
95.0 

85800 
83.0 

18600 
2640 
0.20 
78.0 

11600 
(I--50-
6.8 

76700 
0.60 
108 
339 
10 

_ _J_A 
u 

M 

U 

u 

u 

u 

3 

_1 
JBN-*-
Jlf" 

I T 

___*____: 

-JJJN__ 

J . » * 

P_ 
F_ 
F_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
F_ 
P_ 
P_ 
CV 
P_ 
P_ 
F_ 
P_ 
P_ 
F_ 
P_ 
P_ 
AS 

:olor Before: TAN 

: lor After: LT YELLOW 

Clarity Before: CLOUDY 

Clarity After: CLEAR_ 

Texture: 

Artifacts: 

mments: 
PB_WAS_ANALYZED_AT_A_1/10_DILUTION. 

FORM I - IN 7/87 



U.S. EPA - CLP 

, 1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO, 
(?^-l/7lr/-0 

ab Name: PACE_INCORPORATED 

Lab Code : C a s e N o . : 

atrix (soil/water): WATER 

"_vel (low/med): LOW 

% Solids: 0 

Contract: EPC_ 

SAS No.: 
.UU29 

SDG No.: 006 

Lab Sample ID: 1445_ 

Date Received: 02/27/91 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

1 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium_ 
Silver 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 
Cyanide 

Concentration 

95.6 
0.50 
1.0 

31.3 
1.4 
3.3 

34500 
9.4 
7.9 
5.8 

59.0 
0.60 
6060 
5.0 

0.20 
10.6 
3570 
0.50 
6.8 

74300 
0.60 
7.7 

38.0 

C 

U 
U 
U 
U 
U 
U 

U 
U 
U 
B" 
U 

•ir 
u 
u 
-B-
u 
u 

u 
u 

Q 

U**l_ 
-\ 

___£___ 

-a 

IU 

4 

J 

JJrT 

___*__ 
J 
iL 

M 

P 
F 
F 
P 
P 
P 
P 
P 
P 
P 
P 
F 
P 
P 
CV 
P 
P 
F 
P 
P 
F 
P 
P 
NR 

:olor Before: COLORLESS 

I lor After: COLORLESS 

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

Texture: 

Artifacts; 

Comments: 
THIS SAMPLE WAS ANALYZED AS A DISSOLVED METAL. 

FORM I - IN 7/87 



U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO. 

Aio-273 

.ab Name: PACE_INCORPORATED 

Lab Code: Case No. 

..atrix (soil/water) : WATER 

evel (low/med): LOW 

% Solids: 0 

Contract: EPC_ 

SAS No.: 

1446 

0 0 0 3 0 
SDG No.: 006 

Lab Sample ID: 1446 

Date Received: 02/27/91 

olor Before 

lor After: 

^nunents: 

Concentration 

. 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

COLORLESS 

COLORLESS 

Units (ug/L or mg/kg dry 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium_ 
Silver 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 
Cyanide 

Clarit 

Clarit 

Concentration 

267 
0.50 
1.5 

31.3 
1.4 
3.3 

106000 
9.4 
7.9 
5.8 
500 

0.60 
8950 
51.0 
0.20 
10.6 
1120 
SLrtt 
6.8 

18200 
0.60 
7.7 

26.0 
10 

.y Before: CL__fi 

C 

U 
-_T 
u 
u 
u 

u 
u 
u 

u 

u 
u 
u 

Xr 
U 

U 
U 

U 

LR 

weight) 

Q 

___*___ 

±x 
4 

>J 

___-*_ 

J 

__*____. 

J -WW 

___** 
X 

: UG/L_ 

M 

P 
F 
F 
P 
P 
P 
P 
P 
P 
P 
P~ 
F 
P 
P 
cv 
P 
P 
F 
P 
P 
F 
P 
P 
AS 

Te> 

y After: CLEAR_ Art 

:ture: 

ifacts: 

FO RM I - IN 7/87 



U.S. EPA - CLP 

' 1 
INORGANIC ANALYSES DATA SHEET 

ab Name: PACE INCORPORATED 

EPA SAMPLE NO. 
AVLQ.13CDIS7 

Tab Code: Case No.: 

Contract: EPC_ 

SAS No.: 
U U U J 1 

SDG No.: 006 

natrix (soil/water) : WATER 

avel (low/med): LOW 

% Solids: 0 

Lab Sample ID: 144 6 

Date Received: 02/27/91 

Concentration Units (ug/L or mg/kg dry weight); UG/L_ 

CAS No. 

7429 
7440 
7440 
7440 
7440 
7440 ' 
7440 ' 
7440-
7440-
7440-
7439-
7439-
7439-
7439-
7439-
7440-
7440-
7782-
7440-
7440-
7440-
7440-
7440-

- 9 0 - 5 
- 3 6 - 0 
- 3 8 - 2 
- 3 9 - 3 
- 4 1 - 7 
- 4 3 - 9 
-70 -2 
-47 -3 
•48-4 
-50 -8 
•89-6 
- 9 2 - 1 
•95-4 
-96-5 
•97-6 
•02-0 
•09-7 
•49-2 
•22-4 
•23-5 
•28-0 
•62-2 
•66-6 

Analyte Concentration 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

95.6 
0.50 
1.1 
31.3 
1.4 
3.3 

100000 
9.4 
7.9 
5.8 

91.0 
2.2 

8680 
40.0 
0.20 
10.6 
1120 
0.50 
6.8 

17100 
0.60 
7.7 
35.0 

u 
u 

U 
U 
U 

u 
u 
u 
fir 

-L-WN— 

___21 

M 

_L 
_L 
_i 
j 

__5*-_ 
J_JBT_ 
-J 

_t_ 

P_ 
F_ 
F_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
F_ 
P_ 
P_ 
CV 
P_ 
P_ 
F_ 
P_ 
P_ 
F_ 
P_ 
P_ 
NR 

Color Before: COLORLESS 

cjlor After: COLORLESS 

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

Texture: 

Artifacts; 

' )nunents: 
THIS SAMPLE WAS ANALYZED AS A DISSOLVED METAL. 

FORM I - IN 7/87 



U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO. 

Pr&U57> 

ab Name: PACE_INCORPORATED 

'ab Code: Case No.: 

Matrix (soil/water): WATER 

evel (low/med): LOW 

% Solids: 0 

Contract: EPC_ 

SAS No.: 
0 0 0 3 2 

SDG No.: 006 

Lab Sample ID: 1447_ 

Date Received: 02/27/91 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

Color Before: 

-olor After: 

omments: 

CAS N o . 

7 4 2 9 
7 4 4 0 
7 4 4 0 
7 4 4 0 
7 4 4 0 
7 4 4 0 ' 
7 4 4 0 ' 
7440-
7440-
7440-
7439 -
7439 -
7 4 3 9 -
7 4 3 9 -
7 4 3 9 -
7 4 4 0 -
7 4 4 0 -
7 7 8 2 -
7 4 4 0 -
7 4 4 0 -
7 4 4 0 -
7 4 4 0 -
7 4 4 0 -

- 9 0 - 5 
- 3 6 - 0 
- 3 8 - 2 
- 3 9 - 3 
- 4 1 - 7 
- 4 3 - 9 
- 7 0 - 2 
- 4 7 - 3 
- 4 8 - 4 
- 5 0 - 8 
• 8 9 - 6 
• 9 2 - 1 
• 9 5 - 4 
• 9 6 - 5 
• 9 7 - 6 
• 0 2 - 0 
• 0 9 - 7 
• 4 9 - 2 
• 2 2 - 4 
• 2 3 - 5 
• 2 8 - 0 
• 6 2 - 2 
• 6 6 - 6 

WHITE 

LT YELLOW 

Analyte Concentration 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

8130 
0.60 
1.4 

36.0 
3.0 
3.3 

83000 
31.0 
8.0 

26.0 
22900 
12.6 

11200 
371 

0.20 
19.0 

16200 
Q_-5<r 
11.0 

33200 
0.60 
22.0 
95.0 

10 

i_<_ 
_x 

^T~" 
u 

u 
Br 

u 
« \ 

u 

UU 
_E»*-_SL 
4 str__ 

___WN_E; 
LL 

_LJW_ 
J 
Or.M*l_ 

M 

P_ 
* • _ 

F_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
F_ 
P_ 
P_ 
CV 
P_ 
P_ 
F_ 
P_ 
P_ 
F_ 
P_ 
P_ 
AS 

Clarity Before: CLOUDY 

Clarity After: CLEAR_ 

Texture: 

Artifacts: 

FORM I - IN 7/87 



U . S . EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
EVA SAMPLE N 
bilSCxoSiy CPU h. 

ib Name: PACE_INCORPORATED 

Lab Code: Case No.: 

Latr ix ( s o i l / w a t e r ) : WATER 

aval (low/med): LOW 

% So l ids : 0 

Contract : EPC_ 

SAS No.: SDG No .: 9 & ° " 
Lab Sample ID: 1447 

Date Received: 02/27/91 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429 
7440 
7440 
7440 
7440 
7440 
7440 
7440-
7440-
7440-
7439-
7439-
7439-
7439-
7439-
7440-
7440-
7782-
7440-
7440-
7440-
7440-
7440-

-90-5 
-36-0 
-38-2 
-39-3 
-41-7 
-43-9 
-70-2 
-47-3 
-48-4 
-50-8 
-89-6 
-92-1 
•95-4 
•96-5 
•97-6 
•02-0 
•09-7 
•49-2 
•22-4 
•23-5 
•28-0 
•62-2 
•66-6 

Analyte 

Alu__inum_ 
Antimony^ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium_ 
Cobalt 
Copper 
Iron 

Concentration 

_95.6 
_0.50" 

1.9" 
_31.3~ 

1.4" 
3.3" 

69500" 
'_ 9.4 

7.9" 
5.8 
109 

U 
U 

u 
u 
u 

-J-S-

Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

0.60 
8550 
6.0 

0.20 
10.6 
8780 
0.50 
6.8 

29900 
0.60 
7.7 

30.0 

u 
u 
u 

u 

\*\ 
u 
u 

u 
u 

u 
u 

JL. 

___*_. 
J 

_JC 
]__. 

M 

F_ 
F_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
F_ 
P_ 
P_ 
CV 
P_ 
P_ 
F_ 
P_ 
P_ 
F_ 
P_ 
P_ 
NR 

Color Before: COLORLESS 

< -lor After: COLORLESS 

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

Texture: 

Artifacts; 

Comments: 
THIS_SAMPLE_WAS_ANALYZED_AS_A_DISSOLVED_METAL. 

FORM I - IN 7/87 



U.S. EPA - CLP 

- 1 
INORGANIC ANALYSES DATA SHEET 

*ib Name: PACE INCORPORATED 

EPA SAMPLE NO. 

Lab Code: Case No.: 

Contract: EPC_ 

SAS No.: 
0 0 0 3 4 

SDG N o . : 006 

a t r i x ( s o i l / w a t e r ) : WATER 

',evel (low/med) : LOW 

% Solids: 0 

Lab Sample ID: 1448_ 

Date Received: 02/27/91 

Color Before 

: ilor After: 

Comments: 

Concentration 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

COLORLESS 

COLORLESS 

Units (ug/L or mg/kg dry 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium_ 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium_ 
Silver 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 
Cyanide 

Concentration 

95.6 
0.50 
1.0 

31.3 
1.4 
3.3 

1050 
9.4 
7.9 
5.8 
271 

0.60 
204 
6.0 

0.20 
10.6 
1120 
o.̂ 5-e-
6.8 
780 

0.60 
7.7 

32.0 
10 

Clarity Before: CLEA 
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Z 
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U 
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J* 
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__*_-_ 

J 

0 

_EW*__L 

tr 
_ A 
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_2z 
-

: UG/L_ 
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P 
F 
F 
P 
P 
P 
P 
P 
P 
P 
P 
F 
P 
P 
CV 
P 
P 
F 
P 
P 
F 
P 
P 
AS 

Tex 

Clarity After: CLEAR_ Art 

ture: 

ifacts: 

FO RM I - IN 7/87 



U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO-

3 Name: PACE_INCORPORATED 

"D Code: Case No.: 

Contract: EPC_ 

SAS No.: 
00035 

SDG No.: 006 
atrix (soil/water): WATER 

/el (low/med): LOW 

Solids: 0 

Lab Sample ID: 1448_ 

Date Received: 02/27/91 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429 
7440 
7440 
7440 
7440 
7440 
7440 ' 
7440-
7440' 
7440-
7439-
7439-
7439-
7439-
7439-
7440-
7440-
7782-
7440-
7440-
7440-
7440-
7440-

- 9 0 - 5 
- 3 6 - 0 
- 3 8 - 2 
- 3 9 - 3 
- 4 1 - 7 
- 4 3 - 9 
-70-2 
•47 -3 
-48-4 
•50-8 
-89-6 
• 9 2 - 1 
-95-4 
•96-5 
•97-6 
•02-0 
•09-7 
•49-2 
•22-4 
•23-5 
•28-0 
•62-2 
•66-6 

Analyte 

Aluminum_ 
Antimony__ 
Arsenic 
Barium 
Beryllium 
Cadmium 

Concentration 

95.6 
"o.50_ 

l_i.o" 
31.3" 
1_1.4" 
3.3" Calcium 

Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

565 
9.4 
7.9 
5.8 
85.0 
0.60 
204 
3.0 
0.20 
10.6 
1120 
0.50 
6.8 
780 
0.60 
7.7 
29.0 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
1*1 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

__*_-Z 

M 

P 
F~ 
F~ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
F_ 
P_ 
P_ 
CV 
P_ 
P_ 
F_ 
P_ 
P_ 
F_ 
P_ 
P_ 
NR 

:<->lor Before: COLORLESS 

.'«-ior After: COLORLESS 

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

Texture: 

Artifacts: 

nments: 
THIS SAMPLE WAS ANALYZED AS A DISSOLVED METAL. 

FORM I - IN 7/87 



U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
E_»A SAMPLE NO. 

ab Name: PACE_INCORPORATED 

Lab Code: Case No.: 

atrix (soil/water): WATER 

Tevel (low/med): LOW 

t, Solids: o 

Contract: EPC_ 

SAS No.: SDG No 9-9U6 

Lab Sample ID: 1451_ 

Date Received: 02/27/91 

Concentration Units (ug/L or mg/kg dry weight): UG/L__ 

CAS No. 

7429 
7440 
7440 
7440 
7440 
7440 
7440 
7440' 
7440-
7440-
7439-
7439-
7439-
7439-
7439-
7440-
7440-
7782-
7440-
7440-
7440-
7440-
7440-

- 9 0 - 5 
- 3 6 - 0 
- 3 8 - 2 
- 3 9 - 3 
- 4 1 - 7 
- 4 3 - 9 
-70 -2 
- 4 7 - 3 
-48-4 
-50 -8 
-89-6 
• 9 2 - 1 
-95-4 
-96 -5 
•97-6 
•02-0 
-09-7 
•49-2 
•22-4 
•23-5 
•28-0 
•62-2 
•66-6 

A n a l y t e Concentration 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

51600 
1.3 
9.6 
281 
10 

3.3 
59400 
100 

65.0 
131 

63400 
62.0 

24000 
1800 
0.20 
72.0 
13300 

a_-er 
6.8 

57700 
0.60 
120 
203 
10 

u 
T 

u 

u 

u 

T 

M 

0 SN 

J J * 

J 
r 9 | K - K 

u 
4 ,-wr 
•A 
J__»*l 

' o l o r B e f o r e ; 

'< Lor A f t e r : 

TAN 

LT YELLOW 

Clarity Before: CLOUDY 

Clarity After: CLEAR_ 

P_ 
F 
fL 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
F_ 
P_ 
P_ 
CV 
P_ 
P_ 
F_ 
P_ 
P_ 
F_ 
P_ 
P_ 
AS 

Texture: 

Artifacts: 

omments: 
PB_AND_SE_WERE_ANALZYED_AT_A_l/4_DILUTION. 

FORM I - IN 7/87 



U.S. EPA- - CLP 

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO. 

ab Name: PACE_INCORPORATED 

Lab Code : C a s e N o . : 

a t r i x ( s o i l / w a t e r ) : WATER 

"_vel (low/med): LOW 

% Solids: 0 

Contract: EPC_ 

SAS No.: SDG No. 

Lab Sample ID: 1451_ 

Date Received: 02/27/91 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429 
7440 
7440 
7440 
7440 
7440 
7440 
7440 
7440 
7440 
7439 
7439 
7439-
7439-
7439-
7440-
7440-
7782-
7440-
7440-
7440-
7440-
7440-

- 9 0 - 5 
- 3 6 - 0 
- 3 8 - 2 
- 3 9 - 3 
•41-7 
•43-9 
•70-2 
•47-3 
•48-4 
•50-8 
•89-6 
•92-1 
•95-4 
9 6 - 5 
9 7 - 6 
0 2 - 0 
0 9 - 7 
49 -2 
22-4 
2 3 - 5 
2 8 - 0 
6 2 - 2 
6 6 - 6 

Analyte Concentration 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

95.6 
0.50 
1.0 

31.3 
1.4 
3.3 

43900 
9.4 
7.9 
5.8 
30.7 
0.60 
8350 
3.0 

0.20 
10.6 
4020 
0.50 
6.8 

50900 
0.60 
7.7 

43.0 

u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 

il 
u 
u 
1*1 
u 
u 

j * t r 

-j -_r 

j-_r 

T" " 

IL 

3lor Before: COLORLESS 

or After: COLORLESS 

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

M 

P~ 
F~ 

f l 
P 
P~ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
F_ 
P_ 
P_ 
CV 
P_ 
P_ 
F_ 
P_ 
P_ 
F_ 
P_ 
P_ 
NR 

Texture: 

Artifacts: 

.mments: 
THIS SAMPLE WAS ANALYZED AS A DISSOLVED METAL. 

FORM I - IN 7/87 



U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO. 
ASt-3"D 

b Name: PACE_INCORPORATED 

b Code: Case No.: 

atrix (soil/water): WATER 

vel (low/med) : LOW 

Solids: 0 

Contract: EPC_ 

SAS No.: SDG No.: 

Lab Sample ID: 1452 

Date Received: 02/27/91 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt^ 
Copper _ 
Iron 
Lead .... 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium_ 
Silver 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 
Cyanide 

Concentration 

50800 
0.50 
3.9 
268 
14.0 
3.3 

60500 
38.0 
41.0 
142 

84100 
__^_il 3*s-7-

21700 
1780 
0.20 
43.0 
18100 

2 ~ * 
6.8 

55000 
0.60 
81.0 
298 
10 
1 

C 

u 
z 

u 

ir 

u 

U 

u 

u 

Q 

-!.**• 

j jr 

4 

J 

4___r* 
_L*S___ 

_ - * _ _ 

J 

___*____. 

s__WN 
J 
4 -N-" 

M 

P 
F 
F 
P 
P 
P 
P 
P 
P 
P 
P 
F 
P 
P 
CV 
P 
P 
F 
P 
P 
F 
P 
P 

J ^ AS 

••or Before: WHITE 

-or After: LT YELLOW 

Clarity Before: CLOUDY 

Clarity After: CLEAR_ 

Texture: 

Artifacts; 

ments: 
PB_WAS_ANALYZED_AT_A_1/2_DILUTION. 
SE_WAS_ANALYZED_AT_A_l/4_DILUTION.' 

FORM I - IN 7/87 



U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE ?A SAMPLE NO. 
ft56JD-D.6) 

1 ib Name: PACE_INCORPORATED 

Lab Code: Case No. 

* ,trix (soil/water) : WATER 

[nvel (low/med): LOW 

s Solids: 0 

Contract: EPC_ 

SAS No.: aasK.fiW* 
Lab Sample ID: 1452 

Date Received: 02/27/91 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium_ 
Silver 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 
Cyanide 

Concentration 

489 
0.50 
1.0 

31.3 
1.4 
3.3 

42200 
9.4 
7.9 
8.0 
798 
0.60 
7240 
42.0 
0.20 
10.6 
4050 
0.50 
6.8 

40900 
0.60 
7.7 

40.0 

C 

U 
U 
U 
U 
U 

U 
U 
Z 

U 

U 

u 
rfl-
u 
u 
u 
u 

Q 

JJW-— 
J 

___« 

J 
UL 

_ r_T 

3 
4 
.-• 

j__<Z 
J 
LL 

M 

P~ 
F 
F 
P 
P 
P 
P 
P 
P 
P 
P 
F 
P 
P 
CV 
P 
P 
F 
P 
P 
F 
P 
P 
NR 

3lor Before: COLORLESS 

: or After: COLORLESS 

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

Texture: 

Artifacts: 

smments: 
THIS SAMPLE WAS ANALYZED AS A DISSOLVED METAL. 

FORM I - IN 7/87 



U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO. 

ab Name: PACE_INCORPORATED 

Lab Code: Case No.: 

atrix (soil/water): WATER 

'ivel (low/med): LOW 

% Solids: ,0 

Contract: EPC_ 

SAS No.: 

1 4 5 3 

SDG N o . : 00 £0040 

Lab Sample ID: 1453 

Date Received: 02/27/91 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

olor Before; 

c or After: 

omments: 

CAS NO. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium_ 
Silver 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 
Cyanide 

Concentration 

699 
1.2 
1.0 

35.0 
1.4 
3.3 

103000 
9.4 
7.9 
5.8 

2040 
0.80 

16200 
116 

0.20 
10.6 
4120 
7.1 
6.8 

279000 
0.60 
7.7 
53.0 
17.2 

C 

» 
U 
sr 
u 
u 

u 
u 
u 

Br 

U 
u 
Sr 

u 

u 
u 

Q 

4 jr 

0 

J 

JEN*-

_ _ _ > _ 

J 

_J_SN_ 

4 
LL-HJ— 

M 

P~ 
F 
F 
P 
P 
P 
P 
P 
P 
P 
P 
F 
P 
P 
CV 
P 
P 
F 
P 
P 
F 
P 
P 
AS 

COLORLESS 

COLORLESS 

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

Texture: 

Artifacts: 

FORM I - IN 7/87 



U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
EfA SAMPLE NO-

f\uc23zg>it>) 

ib Name: PACE INCORPORATED 

^b Code: Case No.: 

trix (soil/water): WATER 

-vel (low/med): LOW 

; Solids: 0 

Contraibt: EPC_ 

SAS No.: SDG No.* 

Lab Sample ID: 1453 

Date Received: 02/27/91 

Concentration 

| 

3lor Before: 

CAS NO. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

COLORLESS 

o or After: COLORLESS 

smments: 
THIS_SAMPLE_WAS_ANALYZE 

Units (ug/L or mg/kg dry weight) 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium__ 
Cobalt *" 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium_ 
Silver 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 
Cyanide _ 

Concentration 

95.6 
0.50 
1.0 

31.3 
1.4 
3.3 

92000 
9.4 
7.9 
9.0 
126 

0.60 
14300 
79.0 
0.20 
10.6 
4390 

I I . * 
6.8 

274000 
0.60 
7.7 

53.0 

Clarity Before: CLEA 
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u 
u 
u 
u 
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u 
u 
-fi

ll 

Q 

4_jWN_ 
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___*__ 
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IL 

Clarity After: CLEAR_ 

D AS A DISSOLVED METAL. 

: UG/L_ 

M 
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F 
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P 
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F 
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P 
CV 
P 
P 
NR 
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P 
F 
P 
P 
NR 

Tex 

Art 

ture: 

ifacts: 

| 

FO RM I - IN 7/87 



U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 

ab Name: PACE_INCORPORATED 

Lab Code: Case No.: 

Contract: EPC_ 

SAS No.: 

EPA SAMPLE NO. 
A-UC23-5" 

1454 

SDG M Ul 
atrix (soil/water): WATER 

Tevel (low/med): LOW 

•s Solids: 0 

Lab Sample ID: 1454 

Date Received: 02/27/91 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

:olor Before: 

: Lor After: 

romments: 

CAS No. 

7429 
7440 
7440 
7440 
7440 
7440 
7440 ' 
7440 ' 
7440 
7440-
7439-
7439-
7439-
7439-
7439-
7440-
7440-
7782-
7440-
7440-
7440-
7440-
7440-

- 9 0 - 5 
- 3 6 - 0 
-38-2 
- 3 9 - 3 
- 4 1 - 7 
- 4 3 - 9 
-70 -2 
-47 -3 
-48 -4 
-50-8 
-89-6 
• 9 2 - 1 
-95-4 
-96-5 
•97-6 
•02-0 
•09-7 
•49-2 
•22-4 
•23-5 
•28-0 
•62-2 
•66-6 

COLORLESS 

COLORLESS 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium_ 
Cobalt 
Copper 

Concentration 

_95.6 
_0.50* 

i.o" 
_56.0" 

1.4" 
3.3" 

98900" 
" 9.4" 

7.9" 
8.0~ 

Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

1440 
0.60 
15200 
102 

0.20 
10.6 
3240 
0^50" 
6.8 

168000 
0.60 
7.7 
22.0 
10 

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

Texture:• 

Artifacts: 

FORM I - IN 7/87 



U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO. 

Au£z3flVi57> 

ab Name: PACE_INCORPORATED 

Lab Code: Case No. 

atrix (soil/water): WATER 

T3vel (low/med): LOW 

* Solids: 0 

Contract: EPC_ 

SAS No.: 
00043 

SDG No.: 006 
Lab Sample ID: 1454 

Date Received: 02/27/91 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium_ 
Silver 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 
Cyanide 

Concentration 

95.6 
CU&Q 
1.0 

59.0 
1.4 
3.3 

99000 
9.4 
7.9 
5.8 
100 

0.60 
14800 
94.0 
0.20 
10.6 
3140 
0.50 
6.8 

172000 
0.60 
7.7 
53.0 

C 

U 
-B-
U 
sr 
u 
u 

u 
u 
u 

Sr 

U 
U 
Sr 
U 
U 

U 

u 

Q 

3.-n*-
_ _ « * _ _ 

J 

_^_*_-_ 

J 

IL 

J 3sr 

•J 

4 
\JL 

M 

P 
F 
F 
P 
P 
P 
P 
P 
P 
P 
P 
F 
P 
P 
cv 
P 
P 
F 
P 
P 
F 
P 
P 
NR 

olor Before: COLORLESS 

< .or After: COLORLESS 

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

Texture: 

Artifacts: 

omments: 
THIS SAMPLE WAS ANALYZED AS A DISSOLVED METAL. 

FORM I - IN 7/87 



REPORT OF LABORATrY ANALYSIS 
,<i »ssu»««ci or o u m i r 

ENVIRONMENTAL PROJECT CONTROL. INC. 
Two Grafton Common 
Post Office Box 536 
Grafton, MA 01519 

Attn: Ms. Dusty Rhoades 

Wells G & H (Inorg) 

PACE Sample Number: 
Date Collected: 
Date Received: 
PflraniPtpr 

_jm_____I__________JLS 

Units Mm 

March 29. 1991 
PACE Project Number: 

0 0 0 2 6 
810227504 

95 0014552 95 0014560 95 0014579 
02/25/91 02/25/91 02/25/91 
02/27/91 02/27/91 02/27/91 
AS____D AS ?T Alir 7? 

INDIVIDUAL PARAMETERS 
Alkalinity, Total 
Chloride 
Fluoride, Soluble 
Nitrogen, Nitrate plus Nitrite 
Phosphorus, Total 
Silica, dissolved 

Solids, Total Dissolved 
Sulfate 
Total Organic Carbon 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 

1 
10 
0.1 
0.2 
0.3 
0.2 

1 
10 
0.10 

88 
166J 
NO 
4.00 
0.3 
14.7 

536 
39.5-> 
0.92 UL 

46 
222 J. 
NO 
3.6J 
3.8 
12.8 

470 
23.7 J 
2.14 UL. 

48 
302 Ji 
.75 
3.4J 
NO 
12 

626 
16.8-1 
1.05 U. 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 

Robmson lane RO 6 

wappmgers Falls NY 12590 

TEL 9 1 4 227 2 8 1 1 

FAX 9 1 4 2 2 7 6 1 3 4 

Offices Serving Minneapolis, Minnesota 

Tampa. Florida 

Iowa L i ly , Iowa 

San Francisco California 

Charlotte. Noun Carolina 

Asheville North Carolina 

New fork, New York 

Pittsburgh, Pennsylvania 

An Equal Opportunity Employer 



i H i t s s u n m c c of a u t i i i T 

REPORT OF LABORATrY ANALYSIS 

Ms. Dusty Rhoades 
Page 2 

Nells G & H (Inorg) 

PACE Sample Number: 
Date Collected: 
Date Received: 
ParamPtPr Units _____ 

March 29. 1991 
PACE Project Number: 810227504 

00027 

95 0014587 95 0014595 95 0014609 
02/25/91 02/25/91 02/25/91 
02/27/91 02/27/91 02/27/91 
AffS fi^n FR AS fian Fn AS ?-? 

TMORCANTr ANAIYSTS 

INDIVIDUAL PARAMETERS 
Alkalinity, Total 
Chloride 
Chloride 
Fluoride, Soluble 
Nitrogen, Nitrate plus 
Nitrogen, Nitrate plus 

Nitrite 
Nitrite 

Phosphorus, Total 
Silica, dissolved 
Solids, Total Dissolved 
Sulfate 
Sulfate 
Total Organic Carbon 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

1 
1 
10 
0.1 
0.02 
0.2 

0.3 
0.2 
1 
10 
50 
0.10 

72 
-
185 J 
NO 
1.9-1 
-

0.9 
11.6 
528 
31.7i 
-
1.64 LL 

2 
NO 
-
NO 
NO 
-

ND 
NO 
36 

• ND 
-

0-

0.67 U_ 

121 
-
563 J 
.155 
-
6.1 J 

ND 
10.6 
1500 
-
343 --
16.8 -i 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 

Robmson lane RO 6 

Wappmgerj Falls NY 1 2 5 9 0 

TEL. 9 1 4 227 2 B 1 I 

FAX 9 1 4 2 2 7 6 1 3 4 

Offices Serving' Minneapolis, Minnesota 

Tampa. Florida 

Iowa City. Iowa 

San Francisco. California 

Charlotte. North Carolina 

Ajheville, North Carolina 

New York New York 

Pittsburgh Pennsylvania 

An Equal Opportunity Employer 



REPORT OF LABORATrY ANALYSIS 
I H C A S S U H X I C I or o u i u t r 

Ms. Dusty Rhoades 
Page 3 

Wells G & H ( Inorg) 

PACE Sample Number: 
Date Collected: 
Date Received: 
ParamptPr 

IM____J_LC____Ai___I_; 

_______ _____ 

March 29. 1991 
PACE Project Number: 810227504 

00028 

95 0014617 95 0014625 95 0014633 
02/25/91 02/25/91 02/25/91 
02/27/91 02/27/91 02/27/91 
MS AS ?-\? AS fi^s AS f^n 

INDIVIDUAL PARAMETERS 
Alkalinity, Total 
Chloride 
Fluoride, Soluble 
Nitrogen, Nitrate plus Nitrite 
Nitrogen, Nitrate plus Nitrite 
Phosphorus, Total 

Silica, dissolved 
Solids, Total Dissolved 
Sulfate 
Sulfate 
Total Organic Carbon 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

1 
10 
0.1 
0.1 
0.2 
0.3 

0.2 
1 
10 
100 
0.10 

221 
859 J 
.89 
-
15.4 -i 
2.46 

20.6 
1550 
-
727 J 
33.8 J 

39 
154 J 
NO 
3.9-1 
-

1.7 

12.6 
490 
22.3 J 
-
1.88 U, 

45 
121 J 
ND 
3.2 J 
— 

3.1 

13.1 
468 , 
26.5 -1 
_ 
1.24 L 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 

Robinson U n e RO 6 

Waopmgeis Falls NY 

TEL. 9 1 4 2 2 7 2 8 1 1 

FAX 9 1 4 2 2 7 6 1 3 4 

2 5 9 0 

Offices Serving- Minneapolis, Minnesota 

Tampa, Florida 

Iowa City, Iowa 

San Francisco. California 

Charlotte. North Carolina 

Asheville North Carolina 

New York New York 

Pittsburgh, Pennsylvania 

An Equal Opportunity Employer 
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Page 4 

Wells G & H (Inorg) 

PACE Sample Number: 
Date Collected: 
Date Received: 
Pflrainptpr 

TNOPCANTf ANAIYSTS 

______ _____ 

March 29. 1991 
PACE Project Number: 81022750' 

00029 

95 0014641 95 0014650 
02/25/91 02/25/91 
02/27/91 02/27/91 
Aiir ??? Aiir ??-; 

INDIVIDUAL PARAMETERS 
A-lkalinity, Total 
Chloride 
Fluoride, Soluble 
Nitrogen, Nitrate plus Nitrite 
Phosphorus, Total 
Silica, dissolved 

Solids, Total Dissolved 
Sulfate 
Sulfate 
Total Organic Carbon 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 

1 
10 
0.1 
0.1 
0.3 
0.2 

1 
10 
50 
0.10 

118 
450 ^ 
.135 
4.2 O 
NO 
10.8 

1350 
-
229 J 
13.2 J 

113 
459 J 
ND 
3.0 -
NO 
12 

1140 
25.4 J 
_ 
3.21 \7 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 

The data contained in this report were obtained using EPA or other 
approved methodologies. All analyses were performed by me or under 
my supervision. 

Andrea F. Hyslop 
Manager, Inorganic Chemistry 

Robmson Lane RO 6 
Waopngers Falls NY 12590 
TEL 914 227 2811 
FAX 914 227 6134 

Offices Serving Mmneapolti. Minnesota 
Tampa. Florida 
Iowa Cily, Iowa 
San Francisco, California 
V a n . . . T i l v U ~ . ~ . . . 

Charlotte North Carolina 
AsheviUa. North Carolina 
New York New York 
Pittsburgh. Pennsylvania 

An Equal Opportunity Employer 
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DATA VALIDATION REPORT 

FOR 

ENVIRONMENTAL PROJECT CONTROL, INC. 

WELLS G&H PROJECT 

TREATMENT SYSTEM SAMPLING 

VOLATILES ANALYSES DATA 

Samples Collected 5/26/91 

Chemical Analyses Performed By 

PACE, Incorporated 

August 20, 1991 

By: 

Trillium, Inc. 
7A Grace's Drive 

Coatesville, PA 19320 
(215) 383-7233 

TRILLIUM, 



^h TRILLIUM, 
EXECUTIVE SUMMARY 

Data quality for this sample delivery group was good. 

Cooler temperature upon receipt of samples by the laboratory 
was 5°C. 

Validation of organic data is conducted in conformance with 
Environmental Protection Agency (EPA) Functional Guidelines for 
Evaluating Organics Analyses, February 1, 1988, with 
modifications by EPA Region I, November 1, 1988. 

Based on the supporting documentation, qualifier codes may 
be added, deleted, or modified by the data validator. Final 
results are either qualified or unqualified. Unqualified (valid) 
results mean that the reported values may be used without 
reservations. Validator qualified results are annotated with the 
following codes in accordance with the Functional Guidelines: 

U - The material was analyzed for, but was not detected 
above the level of the associated value. The 
associated value is either the sample quantitation 
limit or the sample detection limit. 

J - The associated value is an estimated quantity. 

R - The data are unusable (Note: analyte may or may not be 
present). 

UJ - The material was analyzed for, but was not detected. 
The associated value, which is either the sample 
quantitation limit or the sample detection limit, is an 
estimate and may be inaccurate or imprecise. 

These codes are used on the accompanying data summary sheets 
to qualify some of the results. 



Tt, TRILLIUM, 
case Narrative 

Eight samples (including matrix spike and matrix spike 
duplicate) were collected and submitted to PACE, Inc. on May 26, 
1991. The laboratory was requested to perform volatile organics 
(VOA) target compound list (TCL) analyses. 

The samples included in this Sample Delivery Group (SDG) 
are: 

Client ID 

Sl-29 
S1-29DUP 
S1-29TB 
S2-27 
S3A-27 
S4-27 

The laboratory has misidentified Sample S3A-27 as "S2A-27" 
throughout the data package. 

Lab ID 

3916 
3917 
3918 
3921 
3922 
3923 

Date of Colle 

05/26/91 
05/26/91 
05/26/91 
05/26/91 
05/26/91 
05/26/91 

ction 



^tf, TRILL IUM ,NC 

V o l a t i l e s 

The requirements to be checked in validation are listed 
below. 

I. Holding Times 

II. GC/MS Tuning 

III. Calibration 

A. Initial 

B. Continuing 

IV. Blanks 

V. Surrogate Recovery 

VI. Matrix Spike/Matrix Spike Duplicate 

VII. Field Duplicates 

VIII, Internal Standards Performance 

IX. TCL Compound Identification 

X. Compound Quantitation and Reported Detection Limits 

XI. Tentatively Identified Compounds 

XII. System Performance 

XIII. Overall Assessment 



T, TRILLIUM. 
I. Holding Times 

All samples were received preserved and analyzed within the 
14-day holding time for preserved samples. 

II. GC/MS Tuning 

GC/MS tuning and mass calibrations were within criteria. 

III. Calibration 

Manual areas were integrated for one or more compounds in 
each of the standards in this data package. No evaluation of 
these manual integrations can be performed, as no hard copy 
documentation is provided. The validation has been completed on 
the assumption that the manual integrations done and reported by 
the laboratory were valid and correct. No data appear to be 
affected. 

A. Initial 

Initial calibration criteria were met on 5/28/91 (Instrument 
J). 

Initial calibration criteria were met on 5/28/91 (Instrument 
G) with the exception of the RRF for 2-butanone (actual 0.077; 
criteria 0.1). Detection limits for 2-butanone were rejected in 
Samples Sl-29, S1-29MS, S1-29MSD, and S3A-27. 

B. Continuing 

C o n t i n u i n g c a l i b r a t i o n c r i t e r i a w e r e met on 5 / 3 1 / 9 1 
( I n s t r u m e n t J ) w i t h t h e e x c e p t i o n of t h e % d i f f e r e n c e f o r 
c h l o r o m e t h a n e ( a c t u a l 2 9 . 7 ; c r i t e r i a 2 5 ) . Da t a were n o t 
a f f e c t e d . 

C o n t i n u i n g c a l i b r a t i o n c r i t e r i a w e r e met on 6 / 3 / 9 1 
Ins t rument G) with t he except ion of t he RF for 2-butanone ( ac tua l 
0 .029; c r i t e r i a 0.1) and the % d i f f e r e n c e for 2-butanone ( ac tua l 
6 1 . 8 ; c r i t e r i a 25) and 4 - m e t h y 1 - 2 - p e n t a n o n e ( a c t u a l 2 9 . 0 ; 
c r i t e r i a 25 ) . Data were not a f f e c t e d . 

C o n t i n u i n g c a l i b r a t i o n c r i t e r i a w e r e met on 6 / 4 / 9 1 
( I n s t r u m e n t G) w i t h t h e e x c e p t i o n of t h e RF f o r 2 - b u t a n o n e 
( a c t u a l 0 . 0 8 1 ; c r i t e r i a 0 . 1 ) . Data were not a f f e c t e d . 

IV. Blanks 

The trip blank and method blanks were clean. 



Tt TRILLIUM, 
V. Surrogate Recovery 

Surrogate recoveries were within acceptance criteria. 

VI. Matrix Spike/Matrix Spike Duplicate 

The matrix spike (MS) and matrix spike duplicate (MSD) were 
performed on Sample Sl-29. The percent recovery for 1,1-
dichloroethene in the MSD was below QC criteria. No positive 
results for 1,1-dichloroethene were reported in field samples, so 
data were not affected. 

Results for acetone were reported in the MS and MSD, but not 
in Sample Sl-29 or Sample S1-29DUP. This compound was rejected 
as laboratory contamination in the MS and MSD. Sample S3A-27 was 
analyzed immediately after the MSD. Acetone results for S3A-27 
were also rejected due to laboratory contamination. 

Results for 1, 1, 1-trichloroethane were reported in Samples 
Sl-29 and S1-29DUP but not in the MS or MSD. This compound was 
rejected in Samples Sl-29 and S1-29DUP. 

VII. Field Duplicates 

Compounds and concentrations (in ug/L) reported in Samples 
Sl-29 and S1-29DUP were as follows: 

Compound 

Trichloroethene 
Tetrachloroethene 

Sl-29 

99 
3900 

S1-29DUP 

86 
2900 

Results for the above compounds were within QC criteria. 

V I I I . I n t e r n a l S tandards Performance 

I n t e r n a l s t a n d a r d s a r e a s and r e t e n t i o n t i m e s w e r e 
a c c e p t a b l e . 

IX. TCL Compound Identification 

TCL compound identifications were acceptable. 



n̂ TRILLIUM, 
X. Compound Quantitation and Reported Detection Limits 

Results and detection limits were acceptable with regard to 
the supporting data. 

XI. Tentatively Identified Compounds 

No TICs were reported for this SDG. 

XII. System Performance 

System performance requires attention. Manual integrations 
need to be addressed. 

Sample identifications should be verified for accuracy on 
all data. 

Response factor criteria should be monitored for all 
compound. 

XIII. Overall Assessment of Data for a Case 

Data quality for this sample delivery group was good. 
Detection limits for 2-butanone were rejected in Samples Sl-29, 
S1-29MS, S1-29MSD, and S3A-27. 

1,1,1-Trichloroethene was rejected in Samples Sl-29 and Sl-
29DUP due to failure to confirm in the MS and MSD analyses of Sl-
29. 

Acetone results were rejected in S1-20MS, S1-20MSD and S3A-
27. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Jab Name: PACE 

Lab Code: PACE Case No.: EPC 

Matrix: (.soi 1/water > WATER 

Sample wt/vol: 5.0 ig/mL• ML 

Level: (.low/med) LOW 

7. Moisture: not dec. 100. 

Column: (pact/cap) PACK 

Contract: 

SAS No.: 

1 Sl-29 

SDG No.: 

Lab Sample ID: 3916.4 

Lab File ID: G3275 

Date Received: 5/26/91 

Date Analyzed: 6/ 3/91 

Dilution Factor: 20.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
( ua/L or uq/l<q) UG/L 0 

1 74-87-3 Chloromethane 
! 74-83-9 Bromomethane 
! 75-01-4 Vinyl Chloride 

75 -00 -3 Ch 1 or oet hane 
1 75-09-2 Methylene Chloride 
! 67-64-1 Acetone 
! 75-15-0 Carbon Disulfide 
1 75-35-4 1, 1-Dichloroethene 
1 75-34-3 1, 1 -Di chloroethane 
! 540-59-0 1,2-Dichloroethene (total) 
! 67-66-3 Chloroform 
! 107-06-2 1, 2-Dichloroethane 
! 7S-93-3 2-Butanone 
I 71-55-6 1, 1,1-Trichloroethane 
I 55-23-5 Carbon Tetrachloride 
! 108-05-4 Vinyl Acetate 
! 75 -27-4 Br omod ichlor omet h a ne 
I 78-87-5 1, 2-Dichloropropane 
!10061-01-5 cis-1,3-Dichloropropene 
! 79-01 -6 Trichloroethene 
I 124-48-1 Dibromochloromethane ! 
! 79-00-5 lr 1,2-Tnchloroethane I 
! 71-43-2 Benzene ! 
I 10061 -02-6 Trans-1, 3-Di ch loropropene ! 
I 75-25-2 Bromoform I 
I 108-10-1 4-Methyl -2-Pentanone I 

591-78-6 2-Hexanone ! 
1 127-18-4 Tetrachloroethene ! 
1 79-34-5 1, 1,2, 2-Tetrachloroethane ! 
1 108-88-3 Toluene 
! 108-90-7 Chlorobenzene 1 
! 100-41-4 Ethylbenzene ! 
1 100-42-5 Styrene I 

1330-20-7 Xylenettotal ) ! 

! 200. 
1 200. 
1 200. 
1 200. 
! 100. 
1 200. 

100. 
I 100. 
! 100. 
1 100. 

100. 
' 100. 

2-fnfr. 
.4ir 
100. 
200. 
100. 
100. 
100. 
99. 

100. 
100. 
100. 
10(1). 
100. 
200. 
200. 

3900. 
100. 
100. 
100. 
100. 
100. 
100. 

i • 
IU 

;u 
IU 
!U 
IU 
!U 
IU 
IU 
IU 
IU 
IU 
IU 
rtr £ 
i ^ 

IU 
IU 
IU 
IU 
IU 
I J 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
1 

IU 
IU 
IU 
IU 
IU 
IU 
1 

FORM I VOA 1/87 Rev, 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

SI -29 
Lab Name: PACE 

Lab Code; PACE Case No.: EPC 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.0 <g/mL> ML 

Level: (low/med) LOW 

X Moisture: not dec. 100. 

Column: .pack/cap) PACK 

Number TICs found: 0 

Contract: I 

SAS No. : SDG NoQ 0 0 2 5 

Lab Sample ID: 3916.4 

Lab File ID: G3275 

Date Received: 5/26/91 

Date Analyzed: 6/ 3/91 

Dilution Factor: 20.00 

CONCENTRATION UNITS: 
(uq/L or uq/Kq) UG/L 

1 

1 
1 

1 
1 

t 
t 

1 

1 

I 
1 

1 
1 

1 CAS NUMBER 

1. 
_J , 

4. 
c 
— 1 . 

6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. ! 
21. ! 

24, ! 
25. I 
26. ! 
27. I 
28. 1 
29. 1 
30. 1 

1 COMPOUND NAME 

II 
X

3 
ll 

H
 

I EST. CONC. 

-- | 

Q 

• 

• 

FORM I V0A-TIC 1/87 Rev. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO, 

Lab Name: PACE 

Tab Code: PACE Case No.: EPC 

Matrix: (.soi 1/water ) WATER 

Sample wt/vol: 5.0 (q/mL) ML 

Level: (. low/med) LOW 

X Moisture: not dec. 100. 

Column: (.pact /cap) PAC. 

Contract: 

SAS No.: 

CAS NO. COMPOUND 

I S1-29DUP 

SDG No.: 

Lab Sample ID: 3917.0 

Lab File ID: J2819 

Date Received: 5/26/91 

Date Analyzed: 5/31/91 

Dilution Factor: 20.00 

CONCENTRATION UNITS: 
< uq/L or uq/l-q) UG/L 

! 74-87-3 Chloromethane 
1 74-83-9 Bromomethane 
! 75-01-4 Vinyl Chloride 
1 75-00-3 Chloroethane 
! 75-09-2 Methylene Chloride 
I 67-64-1 Acetone 
! 75-15-0 Carbon Disulfide 
1 75-35-4 1, 1-Dichloroethene 
I 75-34-3 1, 1 -Di chloroethane 
1 540-59-0 1,2-Dichloroethene (total) 
1 67-66-3 Chloroform 
1 107-06-2 1,2-Dich loroethane 
1 78-93-3 2-Butanone 
1 71 -55-6 1, 1, 1 -Trichloroethane 
1 56-23-5 Carbon Tetrachloride 
I 108-05-4 Vinyl Acetate 
! 75-27-4 Bromodichloromethane 
1 78-87-5 1, 2-Dich loropropane 
1 10061 -01-5 cis-1, 3-Dichloropropene 
I 79-01 -6 Trichloroethene 
I 124-48-1 Dibromochloromethane 
1 79-00-5 1, 1,2-Tnchloroethane ! 
I 71-43-2 Benzene ! 
I 10061 -02-6 Trans-1, 3-Dichloropropene ! 
I 75-25-2 Bromoform 1 
! 108-10-1 4-Methyl-2-Pentanone 1 
I 591-78-6 2-Hexanone 1 
1 127-18-4 Tetrachloroethene I 
1 79-34-5 1, 1,2,2-Tetrachloroethane 1 

108-88-3 Toluene ! 
I 108-90-7 Chlorobenzene 1 
1 100-41-4 Ethylbenzene I 
1 100-42-5 Styrene 1 

1330-20-7 Xylene ("total") I 

1 200. 
1 200. 
1 200. 
1 200, 
1 100. 
1 200. 
I 1 00. 
1 100. 
I 100. 
1 100. 

100. 
1 100. 

20(1). 

100. 
200. 
100. 
100. 
100. 
86. 

100. 
100. 
100. 
100. 
100. 
200. 
200. 

2900. 
100. 
100. 
100. 
100. 
1 00. 
100. 

1 
i 

IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
1 u 
i ^ n i . 
IU 
IU 
IU 
IU 
IU 
1 J 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
1 

IU 

;u 
IU 
IU 
!U 
IU 
1 
1 

FORM I VOA 1/87 Rev. 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: PACE 

Lab Code: PACE Case No.: EPC 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.0 (q/mL) ML 

Level: (low/med) LOW 

7. Moisture: not dec. 100. 

C o l u m n : ( p a c . / c a p ) PACI< 

Number TICs found: 0 

Contract: ! 

SAS No.: SDG No.: 

Lab Sample ID: 3917.0 

Lab File ID: J2819 

Date Received: 5/26/91 

Date Analyzed: 5/31/91 

Dilution Factor: 20, 

CONCENTRATION UNITS: 
<uq/L or uq/K.q.) UG/L 

SI-29DUP 

""~Troir3T 

1 

1 CAS NUMBER 

1 1. I - i 

1 4. 
i er 
1 J i 

I 6. 
I 7. 

8. 
9. 

: 10. 
' 11. 

12. 
. 13. 
1 14. 

15. 
16. 

I 17. 
18. 
19. ! 

I 20. ! 
'21. ! 

'-f-. 1 

1 24._ ! 
25. ! 

. 26. ! 
I 27. 1 
28. : 
29. 

1 30. ! 
j 

I COMPOUND NAME 

.,,. j 

RT 

• - 1 

EST. CONC. 1 0 

FORM I VOA-TIC 1/87 Rev. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

iab Name: PACE 

Lab Code: PACE Case No.: EPC 

Matrix: (soi1/water) WATER 

Sample wt/vol: 5.0 (q/mL) ML 

Level: <low/med) LOW 

7, Moisture: not dec. 100. 

Column: (pact /cap) FACI« 

Contract: 

SAS No.: 

I SI-29TB 

•' o-g.0.4 0 . . 

! SDG No.: 

Lab Sample ID: 3918.0 

Lab File ID: J2822 

Date Received: 5/26/91 

Date Analyzed; 

Dilution Factor; 

5/31/91 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
Cuo/L or uq/Kq.) UG/L 

1. 00 

! 74-87-3 Chloromethane 
1 74 -83 -9 B r omome thane 
! 75-01-4 Vinyl Chloride 
1 75 -00 -3 Ch 1 oroet hane 

75-09-2 Methylene Chloride 
! 67-64-1 Acetone 
! 75-15-0 Carbon Disulfide 
I 75-35-4 1, 1-Dichloroethene 
I 75-34-3 1, 1 -Dich loroethane 
I 540-59-0 1,2-Dichloroethene (total) 
1 67-66-3 Chloroform 
I 107-06-2 1, 2-Dichloroethane 
! 78-93-3 2-Butanone 
1 71 -55-6 1, 1, 1 -Trich loroethane 
1 56-23-5 Carbon Tetrachloride 
1 108-05-4 Vinyl Acetate 
I 75-27-4 Bromodichloromethane 
1 78-87-5 1, 2-Dich loropropane 
I 10061-01-5 cis-1,3-Dichloropropene 
1 79-01 -6 Trich loroethene 
1 124-48-1 Dibromochloromethane 
I 79-00-5 1, 1,2-Tnchloroethane 

71-43-2 Benzene 
1 10061 -02-6 Trans-1, 3-Dichloropropene ! 

1 108-10-1 4-Methyl-2-Pentanone I 
1 591-78-6 2-Hexanone 1 
1 127-18-4 Tetrachloroethene 1 
1 79-34-5 1, 1,2,2-Tetrachloroethane 1 

108-88-3 Toluene 
108-90-7 Chlorobenzene 1 

1 100-41-4 Ethylbenzene 1 
1 100-42-5 Styrene 1 
1330-20-7 Xylene (total) 1 

1 10. 
! 10. 
1 10. 
! 10. 

5. 
1 10. 
, 5. 
I 5. 
i cr 
• -J . 
i c 
• -J • 

5. 
cr 
_J_ 

10. 
er 
_J . 

5. 
10. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5, 
10. 
10. 
5. 
5. 
—<. 
5. 
5. 
er 
vJ. 

5. 

1 
i 

IU 
!U 
IU 
IU 
;u 
IU 
IU 
IU 
IU 
IU 
!U 
!U 
IU 
!U 
IU 
IU 
IU 
!U 
IU 
IU 
IU 
:u 
IU 
IU 
IU 
IU 
IU 
!U 
!U 
!U 
!U 1 
!U ! 
IU 1 
IU I 
I i 

FORM I VOA 1/87 Rev. 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: PACE 

Lab Code: PACE Case No.: EPC 

Matrix: (.soi 1 /water ) WATER 

Sample wt/vol: 5.0 (q/mL) ML 

Level: (.low/med' LOW 

X Moisture: not dec. 100. 

Column: (pad./cap) PACK 

Contract: 

SAS No.: 

Number TICs found: 0 

SI-29TB 

SDG No.: 0 0 041 

Lab Sample ID: 3918.0 

Lab File ID: J2822 

Date Received: 5/26/91 

Date Analyzed: 5/31/91 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(uq/L or uq/Kq) UG/L 

1 CAS NUMBER 

1 1. 
i •-» 

1 3. 
: 4. 
' c-

_l. 

6. 
1 7. 

a. 
9. 

1 10. 
• 11. 

12. 
; 13. 
; 14. 

15. 
. 16. 
I 17. 

18. 
19. 

1 20. 
' 21. I 

22. ! 
1 23. ! 
1 24. 1 

25-
26. ! 
27. I 
28. ! 
29. ! 
30, ! 

1 COMPOUND NAME 

II 
X

3 
ll 

H
 

! EST. CONC. I Q 

FORM I VOA-TIC 1/87 Rev. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: PACE 

rLab Code: PACE Case No. : EPC 

Matrix: (soi1/water) WATER 

Sample wt/vol: 5.0 <q/mL ) ML 

Level: (low/med) LOW 

7. Moisture: not dec. 100. 

Column: (pact /cap) PACI-

Contract: 

SAS No.: 

I S2-27 
1 — e - 0 - f r 4 - 5 -

: SDG No.: 

Lab Sample ID: 3921.0 

Lab File ID: J2S23 

Date Received: 5/26/91 

Date Analyzed: 5/31/91 

Dilution Factor: 5.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(uq/L or uq/Hq> UG/L 0 

I 74-87-3 Chloromethane 
1 74-83-9 Bromomethane 
1 75-01-4 Vinyl Chloride 
1 75-00-3 Ch loroethane 
1 75-09-2 Methylene Chloride 
1 67-64-1 Acetone 
1 75-15-0 Carbon Disulfide 
1 75-35-4 1, 1 -Dichloroethene 
1 75-34-3 1, 1 -Dich loroethane 
I 540-59-0 1,2-Dichloroethene ("total) 

67-66-3 Chloroform 
I 107-06-2 1, 2-Dich lor oet hane 
I 78-93-3 2-Butanone 
I 71 -55-6 1, 1, 1 -Trich loroethane 

56-23-5 Carbon Tetrachloride 
I 108-05-4 Vinyl Acetate 
1 75 -27 -4 Br omod ichlor ome thane 
I 78-87-5 1, 2-Dich loropropane 
I 10061-01-5 cis-1,3-Dichloropropene 
I 79-01 -6 Trichloroethene 
I 124-48-1 Dibromochloromethane . 
I 79-00-5 1, 1,2-Tnchloroethane 
I 71-43-2 Benzene 
I 10061 -02-6 Trans-1, 3-Di ch loropropene I 

1 108-10-1 4-Methyl-2-Pentanone 1 
I 591-78-6 2-Hexanone I 
I 127-18-4 Tetrachloroethene I 
I 79-34-5 1, 1,2,2-Tetrachloroethane I 
1 108-88-3 Toluene I 
1 108-90-7 Chlorobenzene 1 

100-41-4 Ethylbenzene 1 
100-42-5 Styrene 1 

1330-20-7 Xylene ftotaD I 

1 50. 
I 50. 
1 50. 
1 50. 
I 25. 
1 50. 
1 25. 
I 25. 
I 25. 
I 21. 
I 25. 
I 25. 

50. 
17. 
25. 
50. 
25. 
25. 
25. 
25. 
25. 
25. 
25. 
25. 
25. 
50. 
50. 

660. 
I C 
*__J • 
-»c 
-__J. 

25. 
25. 
n c 
— -J • 

25. 

1 

IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
1 J 
IU 
IU 
IU 
1 J 
IU 
IU 
IU 
IU 
IU 
I J 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
1 
1 

IU 
IU 1 
IU 1 
IU I 
IU I 
IU I 
1 1 
1 1 

FORM I VOA 1/87 Rev, 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: PACE 

Lab Code: PACE Case No.: EPC 

Matrix: (sol1/water 0 WATER 

Sample wt/vol: 5.0 (q/mL) ML 

Level: (low/med) LOW 

7. Moisture: not dec. 100. 

Column: (pack/cap) PACK 

S2-27 

~"o'o"o76" 

Number TICs found: (.) 

Contract: I 

SAS No.: SDG No.: 

Lab Sample ID: 3921.0 

Lab File ID: J2823 

Date Received: 5/26/91 

Date Analyzed: 5/31/91 

Dilution Factor: 5.00 

CONCENTRATION UNITS: 
(uq/L or uq/Kg.) UG/L 

1 CAS NUMBER 

1 1 . 
1 2. 

1 4. 
I 5. 
I 6. 
1 7. 
I 8. 
I 9. 
1 10. 
1 11. 
1 12. 
1 13. 
1 14. 
1 15. 
1 16. 
1 17. 
1 18. 
1 19. 
1 20. I 
1 21. I 

I 23. 
I 24. ! 
: 25. I 
. 26. 
1 27. I 
28. 
29. I 
30. I 

I COMPOUND NAME 

II 
X

I 
II 

H
 

I EST. CONC. 1 D 

FORM I VOA-TIC 1/87 Rev. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

• 

ab Name: PACE 

ab Code: PACE Case No. : EPC 

Matrix: (soil/water) WATER 

EPA SAMPLE NO. 

Sjtf\-27 

.0-0-0-5-4-

Sample wt/vol: 5.0 (q/mL) ML 

Level: (low/med) LOW 

7. Moisture: not dec. 100. 

Column: (pad /cap) PACI-

Contract: I 

SAS No.: SDG No.: 

Lab Sample ID: 3922.9 

Lab File ID: G3289 

Date Received: 5/26/91 

Date Analyzed: 6/ 4/91 

Dilution Factor: 5 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(uq/L or uq/Kq) UG/L Q 

I 74-87-3 Chloromethane 
1 74-83-9 Bromomethane 
I 75-01-4 Vinyl Chloride 
I 75-00-3 Chloroethane 
1 75-09-2 Methylene Chloride 
I 67-64-1 Acetone 
1 75-15-0 Carbon Disulfide 
1 75-35-4 1, 1-Dichloroethene 
I 75-34-3 1, 1 -Dichloroethane 
I 540-59-0 1, 2-Dichloroethene (total.) 
I 67-66-3 Chloroform 
I 107-06-2 1, 2-Dichloroethane 
1 78-93-3 2-Butanone 
I 71 -55-6 1, 1, 1 -Trich loroethane 
1 56-23-5 Carbon Tetrachloride 
1 108-05-4 Vinyl Acetate 
1 75 -27-4 Br omod i c h 1 or ome t hane 
I 78-87-5 1, 2-Dich loropropane 
I 10061 -01 -5 cis-1, 3-Di chloropropene 
I 79-01 -6 Trichloroethene 
1 124-48-1 Dibromochloromethane 
1 79-00-5 1, 1,2-Tr ich loroethane 
I 71-43-2 Benzene I 
I 10061 -02-6 Trans-1, 3-Dichloropropene 1 
I 75-25-2 Bromoform I 
I 108-10-1 4-Methyl-2-Pentanone 1 
I 591-78-6 2-Hexanone I 
1 127-18-4 Tetrachloroethene I 
1 79-34-5 1, 1,2,2-Tetrachloroethane 1 
I 108-88-3 Toluene 1 
1 108-90-7 Chlorobenzene I 
1 100-41-4 Ethylbenzene I 
1 100-42-5 Styrene 
1330-20-7 Xylene l total J I 

I 50. 
I , 50. 
1 50. 
1 50. 
1 25. 
i ^ser. 
I 25. 
I 25. 
• -*cr 
1 _ _ I . 

i 25. 
1 .25. 

25. 
50T 
27. 
-,cr _._> . 
50. 
25. 
25. 
25. 
47. 
— * _ • 

__,. 
25. 
__._J • 

25. 
_._, . 
50. 
50. 

710. 
25. 
25. 
25. 
— _J -

25. 
->er 
___J . 

i 
i 

IU 
IU 
IU 
IU 
IU 

• A 
IU 
IU 
IU 
IU 
IU 
IU 

IU 
IU 
IU 
IU 
IU 
1 
I 

IU 
IU 
IU 
IU 
IU 
IU 
IU 1 
1 1 
1 1 

IU I 
IU 1 
IU 1 
IU I 
IU I 
IU 1 
1 1 
1 1 

FORM I VOA 1/87 Rev. 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS ~3 £PW< 

5U.A-27 
Lab Name: PACE 

Lab Code: PACE Case No.: EPC 

Matrix: (soi1/water) WATER 

Sample wt/vol: 5.0 (q/mL) ML 

Level: (low/med) LOW 

X Moisture: not dec. 100. 

Column: i pad /cap) PACI" 

Number TICs found: 0 

Contract: I 

SAS No.: SDG No.: 0 0 055 

Lab Sample ID: 3922.9 

Lab File ID: G3289 

Date Received: 5/26/91 

Date Analyzed: 6/ 4/91 

Dilution Factor: 5.00 

CONCENTRATION UNITS: 
(ug/L or uq/Kq) UG/L 

1 
1 

1 

1 

1 
1 

1 
1 

1 

1 

1 

1 
1 

1 

I CAS NUMBER 

1. 

4. 

6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. I 
21. ! 
~ » T f l 

"in i 

24. ! 
-,e- i 
-.w, . 1 

26. I 
27, I 
28. 
29. I 
30. I 

I COMPOUND NAME 

II 
X

3 
ii 

H
 

I EST. CONC. I D 

j 

| 

j 

FORM I VOA-TIC 1/87 Rev. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

• 

Lab Name: PACE 

ab Code: PACE Case No.: EPC 

Matrix: (soil/water) WATER 

Contract: I 

SAS No.: SDG No.: 

Lab Sample ID: 3923.7 

S4-27 

Sample wt/vol: 5.0 (q/mD ML Lab File ID: J2824 

Level: (low/med) LOW Date Received: 5/26/91 

7. Moisture: not dec. 100. Date Analyzed: 5/31/91 

Column: (pad/cap) PACK Dilution Factor: 10.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
<uq/L or uq/KqJ UG/L 0 

I 74 
74 
75 

I 75 
I 75 
1 67 
I 75 
I 75 
I 75 
I 540 
I 67 
I 107 

78 
I 71 
I 56 
I 108 
I 75 
I 78 
I 10061-
I 79-
I 124-
1 79-
I 71-
I10061 -
I 75-
I 108-
I 591-
I 127-
I 79-
I 108-
I 108-

100 -
I 100-
' 1330-

-87 
-83 
-01 
—00 
-09 
-64 
-15 
-35 
-34 
-59 
-66 
-06 
-93 
-55 
— __fcJ 
-05 
-27 
-87 
-01 
-01 
-48-
-00 • 
-43-
-02 • 
•25-
•10-
78-
18-
34-
88-
90-
41-
42-
20-

<-> 

- 9 
- 4 
- 3 

— _, — — 

~0 
-3 
— -i _ _ _ _ _ _ 

_—• 
-J 

-6 
-5 
-4 
-4 

-5 
-6 

-5 

_-*-!_____,__ 

•6 

•4 
5 
3 

5 
7 

--Chloromethane 
--Bromomethane 
--Vinyl Chloride 
--Chloroethane 
--Methylene Chloride 
--Acetone 
--Carbon Disulfide 
--1,1-Dichloroethene 
--1,1-Dichloroethane 
--1,2-Dichloroethene < total> 
--Chloroform 
--1,2-Dichloroethane 
--2-Butanone 
--1,1,1-Trichloroethane 
--Carbon Tetrachloride 
--Vinyl Acetate 
--Bromodichloromethane 
--1,2-Dichloropropane 
--cis-1,3-Dichloropropene 
--Trichloroethene 
--Dibromochloromethane ! 
--1,1,2-Trichloroethane ! 

—Benzene , 
_. . _ _ , . . 

— Irans-l, d-Dicnloropropene , 
--Bromoform I 
--4-Methyl-2-Pentanone I 
--2-Hexanone I 
--Tetrachloroethene 1 
--1, 1,2, 2-Tetrachloroethane 1 
--Toluene I 
--Chlorobenzene 1 
--Ethylbenzene I 
-Styrene I 
-Xylene ("total ) I 

! 100, 
1 100. 

100. 
1 100. 
1 50. 
I 100. 
I 50. 
1 50. 
I 50. 
I 50. 
I 50. 
I 50. 

100. 
I 31. 

50. 
100. 
50. 
50. 
50. 
56. 
50. 
50. 
50. 
50. 
50. 

100. 
100. 

1800. 
50. 
50. 
50. 
50. 
50. 
50. 

1 

IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
I J 
IU 
IU Z

3Z
3Z

3 

IU 
IU 
IU 
IU 
IU 
IU 
IU 
1 

IU 
IU 
IU 
IU 
IU 
IU 
1 
1 

FORM I VOA 1/87 Rev. 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

S4-27 
Lab Name: PACE 

Lab Code: PACE Case No.: EPC 

Matrix: ("soi 1/water ) WATER 

Sample wt/vol: 5.0 (g/mL) ML 

Level: (low/med) LOW 

7. Moisture: not dec. 100. 

Column: -pack/cap.) PACK 

Contract: I 

SAS No.: SDG No.: 

Lab Sample ID: 3923.7 
0006 • 

Number TICs found: U 

Lab File ID: J2824 

Date Received: 5/26/91 

Date Analyzed: 5/31/91 

Dilution Factor: 10.00 

CONCENTRATION UNITS: 
(uq/L or ug/Kg) UG/L 

I CAS NUMBER 

1 1. 
1 •-* 

1 ~i 

I 4. 
I 5. 
1 6. 
1 7. 
i a. 
1 9. 
1 10. 
1 11. 
I 12. 
1 13. 
I 14. 
1 15. 
1 16. 
I 17. 
' 18. 

19. 
I 20. 
! 21. 
--»•-. , 
n n , 

24. I 
25. I 
26. | 
27. • 
28. 
29. I 
30, | 

COMPOUND NAME 1 RT EST. CONC. I 0 

FORM I V0A-TIC 1/87 Rev. 



T TRILLIUM, 

DATA VALIDATION REPORT 

FOR 

ENVIRONMENTAL PROJECT CONTROL, INC. 

WELLS G&H PROJECT 

TREATMENT SYSTEM SAMPLING 

VOLATILES ANALYSES DATA 

METHOD 52 4.2 ANALYSES 

Samples Collected 5/26/91 

Chemical Analyses Performed By 

PACE, Incorporated 

August 20, 19 91 

By: 

Trillium, Inc. 
7A Grace's Drive 

Coatesville, PA 19320 
(215) 383-7233 



Tt. TRILLIUM, 
EXECUTIVE SUMMARY 

Data quality for the samples in this sample delivery group 
was good. 

Cooler temperature upon receipt of samples by the laboratory 
was 5°C. 

Validation of organic data is conducted in conformance with 
Environmental Protection Agency (EPA) Functional Guidelines for 
Evaluating Organics Analyses, February 1, 1988, with 
modifications by EPA Region I, November 1, 1988. 

Based on the supporting documentation, qualifier codes may 
be added, deleted, or modified by the data validator. Final 
results are either qualified or unqualified. Unqualified (valid) 
results mean that the reported values may be used without 
reservations. Validator qualified results are annotated with the 
following codes in accordance with the Functional Guidelines: 

U - The material was analyzed for, but was not detected 
above the level of the associated value. The 
associated value is either the sample quantitation 
limit or the sample detection limit. 

J - The associated value is an estimated quantity. 

R - The data are unusable (Note: analyte may or may not be 
present). 

UJ - The material was analyzed for, but was not detected. 
The associated value, which is either the sample 
quantitation limit or the sample detection limit, is an 
estimate and may be inaccurate or imprecise. 

These codes are used on the accompanying data summary sheets 
to qualify some of the results. 



Tt, TRILLIUM, 
Case Narrative 

Five treatment system samples were collected and submitted 
to PACE, Inc. on May 26, 1991. The laboratory was requested to 
perform volatile organics analyses (VOA) using Method 524.2. The 
analyte list for this method was amended pursuant to the QA/QC 
Plan for this project. 

The samples included in this Sample Delivery Group (SDG) 
are: 

Client ID 

S1-29FB 
S5-24 
S6-29 
S6-29DUP 
S6-29TB 

Lab ID 

3919 
3924 
3925 
3926 
3927 

Date of Collection 

05/26/91 
05/26/91 
05/26/91 
05/26/91 
05/26/91 



Tt, TRILLIUM, 
V o l a t i l e s 

The r e q u i r e m e n t s t o be checked in v a l i d a t i o n a r e l i s t e d 
below. 

I . Holding Times 

I I . GC/MS Tuning 

I I I . C a l i b r a t i o n 

A. Initial 

B. Continuing 

IV. Blanks 

V. Surrogate Recovery 

VI. Matrix Spike/Matrix Spike Duplicate 

VII. Field Duplicates 

VIII. Internal Standards Performance 

IX. TCL Compound Identification 

X. Compound Quantitation and Reported Detection Limits 

XI. Tentatively Identified Compounds 

XII. System Performance 

XIII. Overall Assessment 



-tf, TRILLIUM, 
I. Holding Times 

All samples were analyzed within the 14-day holding time for 
preserved samples. 

II. GC/MS Tuning 

GC/MS tuning and mass calibrations were within criteria. 

III. Calibration 

Areas were manually integrated for one or more compounds in 
each of the standards in this data package. No evaluation of 
these manual integrations can be performed, as no hard copy 
documentation was provided. Such documentation has been 
requested from the laboratory. The validation has been completed 
on the assumption that the manual integrations done and reported 
by the laboratory were valid and correct. No sample data appear 
to be affected. 

A. Initial 

Initial calibration criteria were met on 5/23/91. 

B. Continuing 

Continuing calibration criteria were met on 6/6/91. 

IV. Blanks 

The trip blank, field blank, and method blanks were clean. 

V. Surrogate Recovery 

Surrogate recoveries were within acceptance criteria. 

VI. Matrix Spike/Matrix Spike Duplicate 

A matrix spike (MS) and matrix spike duplicate (MSD) were 
performed on Sample S6-29. Data were within acceptance criteria. 

VII. Field Duplicates 

Samples S6-29 and S6-29DUP were s u b m i t t e d a s d u p l i c a t e 
samples . No compounds were de t ec t ed in e i t h e r sample. 



Tt, 

• 

TRILLIUM .ne 
VIII. Internal Standards Performance 

The retention time for bromochloromethane was slightly above 
QC criteria in Sample S6-29. No positive sample data were 
affected. 

All other internal standards areas and retention times were 
acceptable. 

IX. TCL Compound Identification 

TCL compound identifications were acceptable. 

X. Compound Quantitation and Reported Detection Limits 

The laboratory performed a practical quantitation limit 
(PQL) study for the Method 524.2 analyses for this project on 
October 15, 1990. Method detection limits (MDLs) determined 
through that PQL study should have been used for reporting 
purposes for these treatment system samples. MDLs determined 
through the PQL study were as follows: 

Compound MDL (uq/L) 

Vinyl Chloride 0.48 
Chloroethane 0.49 
Methylene Chloride 4.41 
1,1-Dichloroethene 0.67 
1,1-Dichloroethane 0.54 
trans-1,2-Dichloroethene 0.50 
Chloroform 0.53 
1,2-Dichloroethane 0.52 
1,1,1-Trichloroethane 0.44 
Carbon Tetrachloride 0.4 3 
Bromodichloromethane 0.38 
1,2-Dichloropropane 0.45 
cis-1,3-Dichloropropene 0.33 
Trichloroethene 0.42 
Dibromochloromethane 0.3 3 
1,1,2-Trichloroethane 0.43 
Benzene 0.58 
trans-1,3-Dichloropropene 0.07 
Bromoform 0.4 9 
Tetrachloroethene 0.51 
1,1,2,2-Tetrachloroethane 0.44 
Toluene 0.45 
Chlorobenzene 0.44 



^ r TRILLIUM,. 
Compound MDL fuq/L) 

Ethylbenzene 0.51 
m-Xylene 0.48 
o-, p-Xylene 0.93 
1,2-Dichloroethane-d4 0.50 
Toluene-d8 0.45 
Bromofluorobenzene 0.36 

Methylene chloride was reported in Samples S5-24, S6-29, and 
S6-29DUP at concentrations below the MDL determined by the PQL 
study for this project. The methylene chloride concentrations in 
these samples were corrected to be "ND." 

The result reported for 1,1,1-trichloroethane in Sample S5-
24 (28.8 ug/L) was beyond the calibration range of the instrument 
(25 ug/L). This result met precision and accuracy criteria. 

All other results and detection limits were acceptable with 
regard to the supporting data. 

XI. Tentatively Identified Compounds 

No TICs were reported for this sample delivery group. 

XII. System Performance 

System performance was acceptable. 

XIII. Overall Assessment of Data for a Case 

Methylene chloride was corrected to be "ND" in Samples S5-
24, S6-29, and S6-29DUP. 

All other results were acceptable as reported. 

# 



UNIFIRST/ENSR PACE Project Number: 810526500 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

Units MDL 

95 0039199 
05/26/91 
05/26/91 
Sl-29 FB 

VOLATILE ORGANICS BY 524.2 MODIFIED 
Vinyl chloride 
Chloroethane 
Methylene chloride --
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene - - — -
Trichloroethene 
Di bromochloromethane 
1,1,2-Trichloroethane 
Benzene _ ._ 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene . 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L .. 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ugVL 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 

ug/L 

0.5 
0.5 
0.5 
0.5 
.0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

- 0.5 
- 0.5 

0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

ND 
ND 
ND 
ND 

. MO
NO 

ND' 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

_ ND . 
ND 
ND 
ND. 

'" ND 
ND. 

MDL Method Detection Li mil" ~ 
ND Not detected at"or above the MD1. 



\. i . 0 

UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

PACE Project Number: 810526500 

95 0039245 
05/26/91 
05/26/91 

Units MDL S5-24 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 MODIFIED 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Di bromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

ND 
ND 
J < T 
1.7 
2.1 
ND 

ND 
ND 
ND 
28.8 
ND 
NO 

ND 
ND 
ND 
NO 
ND 
ND 

ND 
ND 
NO 
ND 
ND 
ND 

NO 
ND 

~77 

MDL Method Detection Limit • 
ND Not detected at or above the MDL. 



UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 
Vinyl ch lor ide 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodi chloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

MODIFIED 

PACE Project Number: 810526500 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0039253 
05/26/91 
05/26/91 
S6-29 

N D ,111« ND .111 'l 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND -
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
NO 
ND 
ND 

NO 
ND 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



00039 

UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

PACE Project Number: 810526500 

Units 

95 0039261 
05/26/91 
05/26/91 

MDL S6-29 DUD 

VOLATILE ORGANICS BY 524.2 MODIFIED 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

ci s-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

ND 
ND 
U 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
NO 

ND 
NO 
ND 
ND 
NO 
ND 

ND 
ND 

NO , v i 
u * W l>> ' 

W x 

• 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



0 U U 4 4 

UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.; 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodi chloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1.1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

MODIFIED 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

PACE Project Number: 810526500 

95 0039270 
05/26/91 
05/26/91 

Units MDL S6-29 TB 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
NO 
NO 

ND 
ND 
ND 
ND 
ND 
ND 

NO 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 
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^fr. TRILLIUM, 
EXECUTIVE SUMMARY 

Data quality for this sample delivery group was good. 

Cooler temperature upon receipt of samples by the laboratory 
was 6°C. 

Validation of organic data is conducted in conformance with 
Environmental Protection Agency (EPA) Functional Guidelines for 
Evaluating Organics Analyses, February 1, 1988, with 
modifications by EPA Region I, November 1, 1988. 

Based on the supporting documentation, qualifier codes may 
be added, deleted, or modified by the data validator. Final 
results are either qualified or unqualified. Unqualified (valid) 
results mean that the reported values may be used without 
reservations. Validator qualified results are annotated with the 
following codes in accordance with the Functional Guidelines: 

U - The material was analyzed for, but was not detected 
above the level of the associated value. The 
associated value is either the sample quantitation 
limit or the sample detection limit. 

J - The associated value is an estimated quantity. 

R - The data are unusable (Note: analyte may or may not be 
present). 

UJ - The material was analyzed for, but was not detected. 
The associated value, which is either the sample 
quantitation limit or the sample detection limit, is an 
estimate and may be inaccurate or imprecise. 

These codes are used on the accompanying data summary sheets 
to qualify some of the results. 



T TRILLIUM, 
Case Narrative 

Eight samples (including matrix spike and matrix spike 
duplicate) were collected and submitted to PACE, Inc. on May 27, 
1991. The laboratory was requested to perform volatile organics 
(VOA) target compound list (TCL) analyses. 

The samples included in this Sample Delivery Group (SDG) 
are: 

Client ID 

Sl-30 
S1-30DUP 
S1-30TB 
S2-28 
S3A-28 
S4-28 

The laboratory has misidentified Sample S3A-28 as "S2A-28" 
throughout the data package. 

Lab ID 

3928 
3929 
3930 
3933 
3934 
3935 

Date of Collection 

05/27/91 
05/27/91 
05/27/91 
05/27/91 
05/27/91 
05/27/91 



Tt, TRILLIUM, 
V o l a t i l e s 

The requirements to be checked in validation are listed 
below. 

I. Holding Times 

II. GC/MS Tuning 

III. Calibration 

A. Initial 

B. Continuing 

IV. Blanks 

V. Surrogate Recovery 

VI. Matrix Spike/Matrix Spike Duplicate 

VII. Field Duplicates 

VIII. Internal Standards Performance 

IX. TCL Compound Identification 

X. Compound Quantitation and Reported Detection Limits 

XI. Tentatively Identified Compounds 

XII. System Performance 

XIII. Overall Assessment 



- f t TRILLIUM, 
I. Holding Times 

All samples were received preserved and analyzed within the 
14-day holding time for preserved samples. 

II. GC/MS Tuning 

GC/MS tuning and mass calibrations were within criteria. 

III. Calibration 

Manual areas were integrated for one or more compounds in 
each of the standards in this data package. No evaluation of 
these manual integrations can be performed, as no hard copy 
documentation is provided. The validation has been completed on 
the assumption that the manual integrations done and reported by 
the laboratory were valid and correct. No data appear to be 
affected. 

A. Initial 

Initial calibration criteria were met on 5/28/91. 

B. Continuing 

Continuing calibration criteria were met on 6/2/91 with the 
exception of the % difference for 2-butanone (actual 36.0; 
criteria 25), trans-1,3-dichloropropene (actual 175.1; criteria 
25), 4-methyl-2-pentanone (actual 33.1; criteria 25), 2-hexanone 
(actual 30.1; criteria 25), and 1,1,2,2-tetrachloroethane (actual 
32.9; criteria 2 5 ) . Detection limits for trans-1,3-
dichloropropene were estimated in Samples S2-28, Sl-30, S1-30MS, 
S1-30MSD, and S1-30TB. Other data were not affected. 

Continuing calibration criteria were met on 6/3/91 with the 
exception of the RF for 2-butanone (actual 0.097; criteria 0.1) 
and the % difference for chloromethane (actual 46.2; criteria 
25), 2-butanone (actual 40.7; criteria 2 5 ) , trans-1,3-
dichloropropene (actual 197.5; criteria 25), 4-methyl-2-pentanone 
(actual 38.4; criteria 25), 2-hexanone (actual 43.4; criteria 
25), and 1,1,2,2-tetrachloroethane (actual 31.6; criteria 25). 
Detection limits for 2-butanone were rejected and detection 
limits for trans-1,3-dichloropropene were estimated in Samples 
S1-30DUP, S3A-28, and S4-28. Other data were not affected. 



--ft TRILLIUM, 
IV. B l a n k s 

Acetone was reported in Method Blank VBLK02 and the trip 
blank, S1-30TB. Acetone results in the trip blank, the MS, and 
the MSD were qualified as less than the reported values. 

V. Surrogate Recovery 

Surrogate recoveries were within acceptance criteria. 

VI. Matrix Spike/Matrix Spike Duplicate 

The matrix spike (MS) and matrix spike duplicate (MSD) were 
performed on Sample Sl-30. The percent recoveries for 1,1-
dichloroethene in the MS and MSD were below QC criteria. The 
relative percent difference for 1,1-dichloroethene was above QC 
criteria. No positive results for 1,1-dichloroethene were 
reported in field samples, so data were not affected. 

VII. Field Duplicates 

Compounds and concentrations (in ug/L) reported in Samples 
Sl-30 and S1-30DUP were as follows: 

Compound Sl-30 S1-30DUP 

1,1,1-Trichloroethane 130 51 
Trichloroethene 80 110 
Tetrachloroethene 2700 4000 

None of the above results were within QC criteria, so all of 
the above results were qualified as estimated. 

vill. Internal Standards Performance 

All internal standard areas were below acceptance criteria 
for Sample S1-30TB. Detection limits for all compounds were 
estimated for this sample. 

All other internal standards areas and retention times were 
acceptable. 

IX. TCL Compound Identification 

TCL compound identifications were acceptable. 



-ft, TRILLIUM, 
X. Compound Quantitation and Reported Detection Limits 

The result reported for tetrachloroethene in Sample S4-28 
was beyond the calibration range of the instrument. This result 
was within precision and accuracy criteria and was accepted as 
reported. 

Results for the spiking compounds were not reported on the 
Forms I for the MS or the MSD. The data validator has entered 
the correct concentrations and corrected copies of the Forms I 
were included with this data validation report. 

All other results and detection limits were acceptable with 
regard to the supporting data. 

XI. Tentatively Identified Compounds 

No TICs were reported for this SDG. 

XII. System Performance 

System performance r e q u i r e s a t t e n t i o n . Manual i n t e g r a t i o n s 
need t o be addressed . 

Sample i d e n t i f i c a t i o n s should be v e r i f i e d fo r accuracy on 
a l l d a t a . 

X I I I . O v e r a l l Asses smen t of Data f o r a Case 

Data q u a l i t y f o r t h i s s ample d e l i v e r y g r o u p was good . 
D e t e c t i o n l i m i t s fo r 2 -bu tanone were r e j e c t e d in Samples S l -
30DUP, S3A-28, and S 4 - 2 8 . D e t e c t i o n l i m i t s f o r t r a n s - 1 , 3 -
d i c h l o r o p r o p e n e were e s t i m a t e d in a l l s a m p l e s . A l l p o s i t i v e 
r e s u l t s in Samples Sl-30 and S1-30DUP were q u a l i f i e d as e s t i m a t e s 
due t o f a i l u r e t o meet f i e l d d u p l i c a t e q u a l i t y c o n t r o l c r i t e r i a . 
D e t e c t i o n l i m i t s f o r a l l TCL compounds w e r e q u a l i f i e d a s 
e s t ima ted in t he t r i p b lank. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Sl-30 
TV fl J.ab Name: PACE Contract: ! 

lab Code: PACE Case No.: EPC SAS No.: SDG No.: 

latrix: <soil/water) WATER Lab Sample ID: 3928.8 

Sample wt/vol: 5.0 <g/mL» ML Lab File ID: J2839 

Level: (low/med) LOW Date Received: 5/27/91 

''. Moisture: not dec. 100. Date Analyzed: 6/ 3/91 

Column: < pact:/cap.) PACK Dilution Factor: 20.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ua/L or uq/Kq.) UG/L Q 

! 74-87-3 Chloromethane 
! 74-83-9 Bromomethane 
I 75-01-4 Vinyl Chloride 
! 75-00-3 Chloroethane 
1 75-09-2 Methylene Chloride 
! 67-64-1 Acetone 
! 75-15-0 Carbon Disulfide 
! 75-35-4 1, 1-Dichloroethene 
1 75-34-3 1. 1 -Di chloroethane 
! 540-59-0 1,2-Dichloroethene (total) 
! 67-66-3 Chloroform 
I 107-06-2 1, 2-Dichloroethane 
I 78-93-3 2-Butanone 
! 71-55-6 1, 1, 1 -Trichloroethane 
1 56-23-5 Carbon Tetrachloride 
! 108-05-4 Vinyl Acetate 
' 75-27-4 Bromodichloromethane 
'• 78-87-5 1, 2-Dichloropropane 
! 10061 -01 -5 cis-1, 3-Dichloropropene ! 
I 79-01-6 Trichloroethene 
I 124-48-1 Dibromochloromethane ! 
! 79-00-5 1, 1,2-Tnchloroethane ! 
1 71-43-2 Benzene ! 
! 10061 -02-6 Trans-1, 3-Dich loropropene I 
! 75-25-2 Bromoform ! 
I 108-10-1 4-Methyl-2-Pentanone ! 
! 591-78-6 2-Hexanone ! 
1 127-18-4 Tetrachloroethene ! 
! 79-34-5 1, 1,2,2-Tetrachloroethane ! 
1 108-88-3 Toluene I 
! 108-90-7 Chlorobenzene 
! 100-41-4 Ethylbenzene I 
I 100-42-S Styrene ! 
I 1330-20-7 Xylene (total; ! 

! 200. 
! 200. 

200. 
! 200. 
! 100. 

200. 
I 100. 
I 100. 
! 100. 
1 100. 
: i oo. 
! 100. 
! 200. 

130. 
100. 
200. 
100. 
100. 
100. 
80. 
100. 
100. 
100. 
100. 
100. 
200. 
200. 

2700. 
100. 
100. 
100. 
100. 
100. 
100. 

1 
1 

!U 
!U 
!U 
!U 
!U 
iU 
;u 
!U 
IU 
IU 
,'U 
!U 
!U 
... 
!U 
!U 
IU 
IU 
IU 
I J 
!U 
IU 1 
IU 1 
IUJ I 
IU I 
IU I 
IU I 
|0 1 
IU 1 
IU 1 
IU 1 
IU ! 
IU i 
IU 1 
1 I 

FORM I VOA 1/87 Rev. 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED' COMPOUNDS 

Lab Name: PACE 

Lab Code: PACE Case No.: EPC 

latrix: (.soi 1/water ) WATER 

Sample wt/vol: 5.0 (q/mL) ML 

.evel: (low/med) LOW 

7. Moisture: not dec. 100. 

i2oiumn: (pack/cap.' PACK 

Number TICs found: 0 

Sl-30 

~TZT 
Contract: I 

r 

SAS No.: SDG No.: 

Lab Sample ID: 3928.3 

Lab File ID: J2S39 

Date Received: 5/27/91 

Date Analyzed: 6/ 3/91 

Dilution Factor: 20.00 
CONCENTRATION UNITS: 
(ug/L or uq/Kq') UG/L 

; CAS NUMBER 

! 1. 

T) 

I 4. 
5. 
6. 

I 7. 
S. 
9. 

! 10. 
' 11. 

12. 
1 13. 
: 14. 

15. 
. 16. 
1 17, 

18, 
19. 

1 20. 
'21. ! 

* ' "> i 

1 -c-» 1 
1 X~\J • 1 

' 24. I 
25. ! 

, 26. I 
I 27. 
28. I 
29. I 

130, ! 

I COMPOUND NAME 1 RT I EST. CONC. I 0 

FORM I VOA-TIC 1/87 Rev. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

• 

EPA SAMPLE NO. 

SI-30DUP 
ab Name: PACE 

ab Code: PACE Case No.: EPC 

Matrix: (soil/water) WATER 

i r . 

Sample wt/vol; 5.0 Cq/mL) ML 

Level: (low/med) LOW 

X Moisture: not dec. 100. 

Column: (pack/cap) PACK 

CAS NO. COMPOUND 

Contract: I 

SAS No. : SDG No.: 

Lab Sample ID: 3929.6 

Lab File ID: J2857 

Date Received: 5/27/91 

Date Analyzed: 6/ 3/91 

Dilution Factor: 20.00 

CONCENTRATION UNITS: 
(uq/L or uq/Kq.) UG/L Q 

I 74 
1 74 
I 75 
I 75 
! 75 
I 67 
I 75 
I 75 
1 75 
I 540 
I 67 
I 107 
I 78 
I 71 
I 56 
I 108-

75-
I 78 
I 10061 -
I 79-
1 124-
I 79-
I 71-
! 10061 -
! 75-
I 108-
I 591-
! 127-
! 79-
1 1 OS -

108-
I 100 -
I 100-
1330-

-87 
-83 
-01 
-00 
-09 
-64 
-15 
-35 
-34 
-59 
-66 
-06 
-93 
-55 
_._, 
-05 
-27 
-87-
-01-
-01-
-48-
-00-
-43-
-02-
•25-
•10-
•78-
18-
34-
88-
90-
41-
42-
20-

-3 

-4 
-3 

-1 
-0 
-4 
_.̂  
-0 
-3 

-6 
-5 
-4 
-4 
-5 
-5 
-6 

-5 

-6 

•1 

•4 

5 
3 
7 
4 
5 
7 

Chloromethane 
_ . . 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1, 2-Dichloroethene ("total > 
Chloroform 

1, _-ui cmoroEtnane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane ! 
1,1,2-Trichloroethane ! 
Benzene I 
Trans-1,3-Dichloropropene ! 
Bromoform I 
4-Methyl-2-Pentanone ! 

- — _;— ne x a none , 
Tetrachloroethene I 
1,1,2,2-Tetrachloroethane I 
Toluene I 
Chlorobenzene I 
Ethylbenzene I 
Styrene I 
Xylene (.total) I 

I 200. 
I 200. 
I 200. 

200. 
I 100. 
I 200. 
I 100. 
I 100. 
I 100. 
! 100. 
I 100. 
I 100. 
I 22*77 

51. 
100. 
200. 
100. 
100. 
100. 
110. 
100. 
100. 
100. 
100. 
100. 
200. 
200. 

4000. 
100. 
100. 
100. 
100. 
100. 
100, 

t 
1 

IU 
IU 
IU 
!U 
IU 
IU 
IU 
IU 
IU 
IU 
IU 

£(t 
I J 
IU 
IU 
IU 
IU 
IU 
! J 
IU 
IU 

;u 
IUJ 
IU 
IU 
!U 

IU 
!U 
IU 
IU 
IU 
IU 
1 
I 

/ * / , / 

FORM I VOA 1/87 Rev, 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: PACE 

Lab Code: PACE Case No.: EPC 

latrix: (soi1/water) WATER 

Sample wt/vol: 5.0 (q/mL) ML 

.evel: (low/med) LOW 

% Moisture: not dec. 100. 

wolumn: (pack/cap) PACK 

31-30DUP 

Number TICs found: (j 

Contract: 

SAS No. : SDG No. : U 

Lab Sample ID: 3929.6 

Lab File ID: J2857 

Date Received: 5/27/91 

Date Analyzed: 6/ 3/91 

Dilution Factor: 20.00 

CONCENTRATION UNITS: 
(uq/L or uq/l«g.) UG/L 

cz 

CAS NUMBER 

1. 
--i 

, 3. 
I 4. 

er 

6. 
1 7. 

8. 
9. 
10. 
11. 
12. 

1 13. 
1 14. 

15. 
, 16. 
1 17. 

18. 
19. 

1 20. 
' 21. 

I 23. ! 
'24. ! 
25. ! 

.26. ! 
1 27. I 
28. I 
29. I 

1 30. I 

I COMPOUND NAME RT 1 EST. CONC. 1 a 

FORM I VOA-TIC 1/87 Rev. 



1A 
VOL^TILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

kab Name: PACE 

Tab Code: PACE Case No.: EPC 

,-latrix: (soil/water) WATER 

Sample wt/vol: 5.0 (q/mL) ML 

Level: (low/med) LOW 

: Moisture: not dec. 100. 

Column: (pact/cap) PACK 

Co ntract: 

SAS No.: 

I SI-30TB 

• g-o-ev-7-

SDG No.: 

Lab Sample ID: 3930.0 

Lab File ID: J2842 

Date Received: 5/27/91 

Date Analyzed: 6/ 3/91 

Dilution Factor: 1.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
iuq/L or uq/Kq) UG/L Q 

1 74-87-3 Chloromethane 
I 74-83-9 Bromomethane 
I 75-01-4 Vinyl Chloride 
1 75 -00 -3 Ch 1 or oet hane 
1 75-09-2 Methylene Chloride 
I 67-64-1 Acetone 
1 75-15-0 Carbon Disulfide 
1 75-35-4 1, 1 -Dichloroethene 
I 75-34-3 1, 1-Dichloroethane 
1 540-59-0 1,2-Dichloroethene (total) 
1 67-66-3 Chloroform 

1 78-93-3 2-Butanone 
1 71 -55-6 1, 1, 1 -Tr i ch loroethane 
I 56-23-5 Carbon Tetrachloride 
I 108-05-4 Vinyl Acetate 
1 75-27-4 Bromodi chloromethane 
1 78-87-5 1, 2-Dichloropropane 
110061-01-5 cis-1,3-Dichloropropene 
I 79-01-6 Trichloroethene 
1 124-48-1 Dibromochloromethane 
I 79-00-5 1, 1, 2-Trichloroethane 
I 71-43-2 Benzene I 
I 10061 -02-6 Trans-1, 3-Di chloropropene ! 
1 75-25-2 Bromoform I 
I 108-10-1 4-Methyl-2-Pentanone I 
1 591-78-6 2-Hexanone I 
1 127-18-4 Tetrachloroethene I 
I 79-34-5 1, 1,2,2-Tetrachloroethane I 
I 108-88-3 Toluene I 
I 108-90-7 Chlorobenzene 
I 100-41-4 Ethylbenzene 1 
I 100-42-5 Styrene I 
1330-20-7 Xylene (total) I 

j 
cn
 c
n 

cn
 c
n 

cn
 c
n 

cn
 o
 o

 c
n 

cn
 c
n 

cn
 c
n 

cn
 c
n 

cn
 c
n 
o
 c
n 

cn
 o

 c
n 

cn
 c
n 

cn
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n 

cn
 O

J 
cn
 o
 o
 o
 
o
 

!UJ 
!UJ 
IUJ 
IUJ 
IUJ 
lit. 
IUJ 
IUJ 
IU J 

!U.\ 
!U.j 

'UJ 
UJ 
Uj 
Uj 
UJ 
UJ 
UJ 
U | 
Uj 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
U J 
Uj 
UJ 

u° 
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VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

iab Name: PACE 

Lab Code: PACE Case No.: EPC 

latrix: (soil/water) WATER 

Sample wt/vol: 5.0 (g/mL.) ML 

evel: (low/med> LOW 

"' Moisture: not dec. 100. 

_olumn: (pact/cap) PACK 

SI-30TB 

CJCTh 

Number TICs found; U 

Contract: 

SAS No.: SDG No.: 

Lab Sample ID: 3930.0 

Lab File ID: J2842 

Date Received: 5/27/91 

Date Analyzed: 6/ 3/91 

Dilution Fatter: 1.00 

CONCENTRATION UNITS: 
(uo/L or uq/Kq) UG/L 

CAS NUMBER 

1. 
--« 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. ! 
•"»•"•• i 

24. ! 
25. I 
26. I 
27. 1 
28. I 
29. 
30. ! 

I COMPOUND NAME 

II 
X

3 
II 

H
 

I EST. CONC. 1 Q 

FORM I VOA-TIC 1/87 Rev. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

• 

ab Name: PACE 

Lab Code: PACE Case No;: EPC 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.0 <q/mL) ML 

Level: (low/med) LOW 

7. Moisture: not dec. 100. 

Column: (pact/cap) PACK 

S2 -28 
Contract: I £ • ^ ^ 

SAS No.: SDG No.: 

Lab Sample ID: 3933.4 

Lab File ID: J2S37 

Date Received: 5/27/91 

Date Analyzed: 6/ 2/91 

Dilution Factor: 5.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(uq/L or uq/Kq.) UG/L Q 

1 74-87-3 Chloromethane 
1 74-83-9 Bromomethane 
1 75-01-4 Vinyl Chloride 
I 75-00-3 Chloroethane 
1 75-09-2 Methylene Chloride 
I 67-64-1 Acetone 
I 75-15-0 Carbon Disulfide 
1 75-35-4 1, 1 -Dichloroethene 

75-34-3 1, 1 -Dich loroethane 
1 540-59-0 1,2-Dichloroethene (total) 

I 107-06-2 1,2-Dichloroethane 
1 78-93-3 2-Butanone 

71 -55-6 1, 1, 1 -Trichloroethane 
1 56-23-5 Carbon Tetrachloride 
I 108-05-4 Vinyl Acetate 
1 75-27-4 Br omod i c h 1 o r ome t h a ne 
I 78-87-5 1, 2-Dichloropropane 
I 10061-01-5 cis-1,3-Dichloropropene 
1 79-01 -6 Trichloroethene 
I 124-48-1 Dibromochloromethane I 
I 79-00-5 1, 1,2-Tnchloroethane I 
I 71-43-2 Benzene 1 
1 10061 -02-6 Trans-1, 3-Di chloropropene 1 
I 75-25-2 Bromoform I 
I 108-10-1 4-Methyl-2-Pentanone 1 
I 591-78-6 2-Hexanone 
1 127-18-4 Tetrachloroethene I 
I 79-34-5 1, 1,2,2-Tetrachloroethane 1 
I 108-88-3 Toluene I 
I 108-90-7 Chlorobenzene I 
I 100-41-4 Ethylbenzene 1 
I 100-42-5 Styrene 1 
1330-20-7 Xylene (total) I 

! 50. 
I 50. 
1 50. 
1 50. 
I 25. 
1 50. 
! 25. 
I 25. 
I 25. 
1 32. 

25. 
! 25. 

50. 
25. 
25. 
50. 
25. 
25. 
25. 
38. 
25. 
25. 
25. 
25. 
—.C* 

_._)• 
50. 
50. 

940. 
-__J -

25. 
•-•.cr 

-_.*J -

25. 
— _J • 

25. 

I 

IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
1 
1 

IU 
IU 
IU 
1 
1 

IU 
IU 
IU 
IU 
IU 
t 
1 

IU 
IU 
IU 
iu J 
IU 
IU 
!U 
1 

IU 
IU 
IU 
IU 
IU 
IU 

FORM I VOA 1/87 Rev, 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

'.ab Name: PACE 

cab Code: PACE Case No.: EPC 

latrix: (soi1/water) WATER 

Sample wt/vol: 5.0 tq/mL ) ML 

evel: (low/med') LOW 

". Moisture: not dec. 100. 

Column: (pack/cap) PACK 

S2-28 

Number TICs found: U 

Contract: 

SAS No.: SDG No.: 

Lab Sample ID: 3933.4 

Lab File ID: J2837 

Date Received: 5/27/91 

Date Analyzed: 6/ 2/91 

Dilution Factor: 5.00 

CONCENTRATION UNITS: 
(ug/L or uq/Kq) UG/L 

CAS NUMBER 

1. 
•-» 

t -J • 

4. 
c 

_,. ; 6. 
: 7. 

8. 
9. 

1 10. 
11. 
12. 

1 13. 
14, 
15. 

; 16. 
' 17. 

18. 
, 19. I 
! 20. I 
21. I 
L L m 1 

1 -1--1 1 

• —--. ! 24. J 
— • — • i 

, 26. | 
' 27. I 
28. 

• 29. ! 
1 30. I 

I COMPOUND NAME I RT I EST. CONC. I 0 

FORM I VOA-TIC 1/87 Rev. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

kLab Name: PACE 

'Lab Code: PACE Case No.: EPC 

Matrix: (soi1/water) WATER 

Sample wt/vol: 5.0 (q/mL) ML 

Level: (.low/med) LOW 

X Moisture: not dec. 100. 

Column: (pack/cap) PACK 

EPA SAMPLE NO. 

-T7\7--
S£fii-2B 

y__j^__i_/_ Contract: I 

SAS No.: SDG No.: 

Lab Sample ID: 3934.2 

Lab File ID: J2858 

Date Received: 5/27/91 

Date Analyzed: 6/ 3/91 

Dilution Factor; 10.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(UQ/L or uq/Kq.) UG/L Q 

I 74-87-3 Chloromethane 
I 74-83-9 Bromomethane 
I 75-01-4 Vinyl Chloride 
I 75 -00 -3 Ch 1 or oe t hane 
I 75-09-2 Methylene Chloride 
1 67-64-1 Acetone 
I 75-15-0 Carbon Disulfide 
I 75-35-4 1, 1 -Dichloroethene 
I 75-34-3 1, 1-Dichloroethane 
I 540-59-0 1, 2-Di chloroethene (total.) 
I 67-66-3 Chloroform 
I 107-06-2 1,2-Di chloroethane 
I 78-93-3 2-Butanone 
I 71 -55-6 1, 1, 1 -Tn ch loroethane 
1 56-23-5 Carbon Tetrachloride 
I 108-05-4 Vinyl Acetate 
I 75-27-4 Bromodichloromethane 
I 78-87-5 1, 2-Dichloropropane 
I 10.061-01-5 cis-1, 3-Dichloropropene 
I 79-01-6 Trichloroethene 
I 124-48-1 Dibromochloromethane i 
I 79-00-5 1, 1,2-Trichloroethane I 
I 71-43-2 Benzene I 
I 10061 -02-6 Trans-1, 3-Dichloropropene 1 
I 75-25-2 Bromoform I 
I 108-10-1 4-Methyl-2-Pentanone I 

591-78-6 2-Hexanone I 
• 127-18-4 Tetrachloroethene I 
I 79-34-5 1, 1,2,2-Tetrachlorcethane I 
I 108-88-3 Toluene 1 
I 108-90-7 Chlorobenzene I 
I 100-41-4 Ethylbenzene I 
I 100-42-5 Styrene I 
1330-20-7 Xylene (total) I 

I 100. 
I 100. 
I 100. 
I 100. 
I 50. 

100. 
I 50. 
1 50. 
I 50. 

I 50. 
I 50. 

50. 
50. 
100. 
50. 
50. 
50. 
91, 
50. 
50. 
50. 
50. 
50. 
100. 
100. 

1500. 
50. 
50. 
50. 
50. 
50. 
50. 

1 

IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
,'U 
I J 
IU 
IU 

1 
i 

IU 
IU 
IU 
IU 
IU 
1 
1 I 

IU 
IU I 
IU I 
I U J I 
IU I 
IU 1 
IU 1 
t 1 

IU I 
IU 1 
IU 1 
IU I 
IU 1 
IU 1 
1 1 
1 1 

FORM I VOA 1/87 Rev. 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: PACE 

Lab Code: PACE Case No.: EPC 

latrix: (soil/water) WATER 

Contract: 

SAS No.: SDG No.: 

Lab Sample ID: 3934.2 

S/:A-28 

Sample wt/vol: 5.0 (g/mD ML Lab File ID; J2S58 

.evel: (low/med) LOW Date Received: 5/27/91 

". Moisture: not dec. 100. Date Analyzed; 6/ 3/91 

Column: (pack/cap) PACK Dilution Factor: 10.00 

Number TICs found: U 

CONCENTRATION UNITS: 
(ua/L or uq/Kq) UG/L 

CAS NUMBER 

1. 
-•. 

1 --I 

4 . 
5 . 

i 6 . 
1 7 . 

8 . 
9 . 

I 1 0 . 
1 1 . 
1 2 . 

I 1 3 . 
" 1 4 . 

1 5 . 
1 1 6 . 
I 1 7 . 

1 8 . 
, 1 9 . 
1 2 0 . 

2 1 . 
• • > - > 1 

I 2 3 . I 
" 2 4 . ! 

2 5 . I 
> _.'6. I 
' 2 7 . I 

2 8 . J 
, 2 9 . ! 
I 3 0 . 

I COMPOUND NAME I RT I EST. CONC. I 0 

FORM I VOA-TIC 1/87 Rev. 



VOLATILE ORGANICS ANALYSIS DATA SHEET 

« 

b Name: PACE 

ab Code: PACE Case No. : EPC 

,atrix: (soil/water> WATER 

EPA SAMPLE NO. 

S4-28 

ample wt/vol: 5.0 (q/mL.) ML 

Level: (low/med> LOW 

Moisture: not dec. 100. 

nolumn: (pack/cap' PACK 

Contract: 

SAS No.: SDG No.; 

Lab Sample ID: 3935.0 

Lab File ID: J2859 

Date Received: 5/27/91 

Date Analyzed: 6/ 3/91 

Dilution Factor: 5.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(uq/L or ug/Kg) UG/L 0 

I 74-87-3 Chloromethane 
I 74-83-9 Bromomethane 
1 75-01-4 Vinyl Chloride 

75 -00 -3 Ch 1 oroethane 
I 75-09-2 Methylene Chloride 
I 67-64-1 Acetone 
I 75-15-0 Carbon Disulfide 

75-35-4 1, 1 -Dichloroethene 
I 75-34-3 1, 1 -Di chloroethane 
I 540-59-0 1,2-Dichloroethene (total) 
1 67-66-3 Chloroform 

I 78-93-3 2-Butanone 
1 71 -55-6 1.1,1 -Trichloroethane 
I 56-23-5 Carbon Tetrachloride 
I 108-05-4 Vinyl Acetate 

I 78-87-5 1, 2-Dich loropropane 
110061-01-5 cis-1,3-Dichloropropene 
I 79-01-6 Trichloroethene 
I 124-48-1 Dibromochloromethane 
1 79-00-5 1, 1,2-Trichloroethane I 

I 10061-02-6 Trans-1,3-Dich loropropene I 
• 75-25-2 Bromoform I 
1 108-10-1 4-Methyl-2-Pentanone 1 
1 591-78-6 2-Hexanone I 
• 127-18-4 Tetrachloroethene I 
I 79-34-5 1, 1,2,2-Tetrachloroethane I 
I 108-88-3 Toluene I 
I 108-90-7 Chlorobenzene I 
I 100-41-4 Ethylbenzene I 
I 100-42-5 Styrene I 
1330-20-7 Xylene (total) I 

I 50. 
I 50. 
I 50. 

50. 
I 25. 
I 50. 
I 25. 
I 25. 
I 25. 
I 14. 
I .25. 

25. 

18. 
-_• h J • 

50. 
25. 
25. 
_._1 • 

.Jw* . 

•-iBr 

_,_! . 
25. 
•_--J • •->«=: 
_U_J • 

25. 
50. 
50. 

11 Od). 
25. 
25. 
25. 
25. 

°5 

I 
1 

IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
I J 
IU 
IU 

I J 
,'U 
IU 
IU 
IU 
!U 
1 
I 

,'U 
IU 
IU 
:uj 
IU 
IU 
IU 
I ^ I 
IU I 
IU I 
IU 
IU I 
IU 1 
IU I 
1 1 
1 t 

FORM I VOA 1/87 Rev. 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: PACE 

L ab Code: PACE Case N o . : EPC 

l a t r i x : ( s o i l / w a t e r ) WATER 

Sample w t / v o l : 5 . 0 (q /mL) ML 

. e v e l : ( l o w / m e d ' LOW 

''. M o i s t u r e : no t d e c . 100. 

Column: ( p a c t / c a p ) PACK 

S4 -28 

Number TICs found: 0 

Contract: 
r 

SAS No.: SDG No.: 

Lab Sample ID: 3935.0 

Lab File ID: J2S59 

Date Received: 5/27/91 

Date Analyzed: 6/ 3/91 

Dilution Factor: 5. 
CONCENTRATION UNITS: 
(uq/L or uq/Kq) UG/L 

i i> 

(.)(.) 

CAS NUMBER 

1. 
L w 

' 4, 
5. 

i 6. 

1 7. 
8. 

. 9. 
I 10. 

11. 
12. 

1 1 1 

14. 
15. 

1 16. 
•• 1 7 . 

18. 
. 19. 
I 20. I 

21. I 
—.•-. , 

t _ — 0 • i 

' 24, I 
25. I 

1 26. • 
' 2 7 . i 

28. I 
. 29. I 
1 30. I 

I 

I COMPOUND NAME 1 RT 1 EST. CONC. I Q 

FORM I VOA-TIC 1/87 Rev. 



DATA VALIDATION REPORT 

FOR 

ENVIRONMENTAL PROJECT CONTROL, INC. 

WELLS G&H PROJECT 

TREATMENT SYSTEM SAMPLING 

VOLATILES ANALYSES DATA 

METHOD 52 4.2 ANALYSES 

Samples Collected 5/27/91 

Chemical Analyses Performed By 

PACE, Incorporated 

August 20, 1991 

By: 

Trillium, Inc. 
7A Grace's Drive 

Coatesville, PA 19320 
( 2 1 5 ) 3 8 3 - 7 2 3 3 

r^b TRILLIUM. 



Tt, TRILLIUM, 
EXECUTIVE SUMMARY 

Foaming occurred during the analysis of Sample S5-25, S6-30, 
and S6-30DUP. The foaming was probably responsible for the poor 
comparability of results between the matrix spike and matrix 
spike duplicate. 

Data quality for other samples in this sample delivery group 
was satisfactory. 

Cooler temperature upon receipt of samples by the laboratory 
was 6°C. 

Validation of organic data is conducted in conformance with 
Environmental Protection Agency (EPA) Functional Guidelines for 
Evaluating Organics Analyses, February 1, 1988, with 
modifications by EPA Region I, November 1, 1988. 

Based on the supporting documentation, qualifier codes may 
be added, deleted, or modified by the data validator. Final 
results are either qualified or unqualified. Unqualified (valid) 
results mean that the reported values may be used without 
reservations. Validator qualified results are annotated with the 
following codes in accordance with the Functional Guidelines: 

U - The material was analyzed for, but was not detected 
above the level of the associated value. The 
associated value is either the sample quantitation 
limit or the sample detection limit. 

J - The associated value is an estimated quantity. 

R - The data are unusable (Note: analyte may or may not be 
present). 

UJ - The material was analyzed for, but was not detected. 
The associated value, which is either the sample 
quantitation limit or the sample detection limit, is an 
estimate and may be inaccurate or imprecise. 

These codes are used on the accompanying data summary sheets 
to qualify some of the results. 



Tt, TRILLIUM, 
Case Narrative 

Five treatment system samples were collected and submitted 
to PACE, Inc. on May 27, 1991. The laboratory was requested to 
perform volatile organics analyses (VOA) using Method 524.2. The 
analyte list for this method was amended pursuant to the QA/QC 
Plan for this project. 

The samples included in this Sample Delivery Group (SDG) 
are: 

Client ID 

S1-30FB 
S5-25 
S6-30 
S6-30DUP 
S6-30TB 

Lab ID 

3931 
3936 
3937 
3938 
3939 

Date of Colle 

05/27/91 
05/27/91 
05/27/91 
05/27/91 
05/27/91 

ction 



^ TRILLIUM. 
V o l a t i l e s 

The requirements to be checked in validation are listed 
below. 

I. Holding Times 

II. GC/MS Tuning 

III. Calibration 

A. Initial 

B. Continuing 

IV, Blanks 

V. Surrogate Recovery 

VI. Matrix Spike/Matrix Spike Duplicate 

VII. Field Duplicates 

VIII. Internal Standards Performance 

IX. TCL Compound Identification 

X. Compound Quantitation and Reported Detection Limits 

XI. Tentatively Identified Compounds 

XII. System Performance 

XIII. Overall Assessment 



Tt TRILLIUM,. 
Holding Times 

All samples were analyzed within the 14-day holding time for 
preserved samples. 

II. GC/MS Tuning 

GC/MS tuning and mass calibrations were within criteria. 

The Form V for the 6/7/91 (14:23) BFB tune did not match the 
raw data. Values found in the raw data did meet criteria. 

III. Calibration 

Areas were manually integrated for one or more compounds in 
each of the standards in this data package. No evaluation of 
these manual integrations can be performed, as no hard copy 
documentation was provided. Such documentation has been 
requested from the laboratory. The validation has been completed 
on the assumption that the manual integrations done and reported 
by the laboratory were valid and correct. No sample data appear 
to be affected. 

A. Initial 

Initial calibration criteria were met on 5/23/91. Initial 
calibration criteria were met on 6/10 with the exception of the % 
difference for 1,1,2,2-tetrachloroethane (actual 38.24; criteria 
30), Data were not affected. Neither trichloroethene nor 
methylene chloride was included in the 0.2 ppb standard for the 
6/10/91 initial calibration. This was inappropriate but did not 
affect data quality. 

B. Continuing 

C o n t i n u i n g c a l i b r a t i o n c r i t e r i a w e r e met on 6 / 6 / 9 1 . 
C o n t i n u i n g c a l i b r a t i o n c r i t e r i a were met on 6 / 7 / 9 1 w i t h t h e 
e x c e p t i o n of t h e % d i f f e r e n c e for v i n y l c h l o r i d e ( a c t u a l 38 .56 ; 
c r i t e r i a 2 5 ) . Data were not a f f e c t e d . 

IV. B l a n k s 

The trip blank, field blank, and method blanks were clean. 

V. Surrogate Recovery 

Surrogate recoveries were within acceptance criteria, 



^ f r TRILLIUM. 
VI. Matrix Sp ike /Mat r ix Spike Dupl ica te 

A m a t r i x s p i k e (MS) and ma t r ix sp ike d u p l i c a t e (MSD) were 
performed on Sample S6 -30 . R e c o v e r i e s were w i t h i n a c c e p t a n c e 
c r i t e r i a . However, r e l a t i v e p e r c e n t d i f f e r e n c e s were above 
c r i t e r i a for a l l f i v e sp ik ing compounds. This probably r e s u l t e d 
from the foaming of t h e sample dur ing a n a l y s i s . No p o s i t i v e da ta 
were a f f e c t e d . 

VI I . F i e ld Dup l i ca t e s 

Samples S6-30 and S6-30DUP were s u b m i t t e d a s d u p l i c a t e 
samples. No compounds were de t ec t ed in e i t h e r sample. 

V I I I . I n t e r n a l S tandards Performance 

I n t e r n a l s t a n d a r d s a r e a s and r e t e n t i o n t i m e s w e r e 
a c c e p t a b l e . 

IX. TCL Compound I d e n t i f i c a t i o n 

TCL compound identifications were acceptable. 

X. Compound Quantitation and Reported Detection Limits 

The laboratory performed a practical quantitation limit 
(PQL) study for the Method 524.2 analyses for this project on 
October 15, 1990. Method detection limits (MDLs) determined 
through that PQL study should have been used for reporting 
purposes for these treatment system samples. MDLs determined 
through the PQL study were as follows: 

Compound MDL (uq/L) 

Vinyl Chloride 0.48 
Chloroethane 0.49 
Methylene Chloride 4.41 
1,1-Dichloroethene 0.67 
1,1-Dichloroethane 0.54 
trans-1,2-Dichloroethene 0.50 
Chloroform 0.53 
1,2-Dichloroethane 0.52 
1,1,1-Trichloroethane 0.44 
Carbon Tetrachloride 0.4 3 
Bromodichloromethane 0.38 
1,2-Dichloropropane 0.45 
cis-1,3-Dichloropropene 0.33 



Tt TRILLIUM, 
Compound 

Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
m-Xylene 
o-, p-Xylene 
1,2-Dichloroethane-d4 
Toluene-d8 
Bromofluorobenzene 

MDL fua/L) 

0.42 
0.33 
0.43 
0.58 
0.07 
0.49 
0.51 
0.44 
0.45 
0.44 
0.51 
0.48 
0.93 
0.50 
0.45 
0.36 

Methylene chloride was reported in Samples S5-25, S6-30, and 
S6-30DUP at concentrations below the MDL determined by the PQL 
study for this project. The methylene chloride concentrations in 
these samples were corrected to be "ND." 

The result reported for 1,1,1-trichloroethane in Sample S5-
25 (30 ug/L) was beyond the calibration range of the instrument 
(25 ug/L). This result met precision and accuracy criteria. 

All other results and detection limits were acceptable with 
regard to the supporting data. 

XI. Tentatively Identified Compounds 

No TICs were reported for this sample delivery group. 

XII. System Performance 

System performance was acceptable. 

XIII. Overall Assessment of Data for a Case 

Methylene chloride was corrected to be "ND" in Samples S5-
25, S6-30, and S6-30DUP. 

All other results were acceptable as reported. 



00028 

UNIFIRST/ENSR PACE Project Number: 810527500 

PACE Sample Number: 95 0039318 
Date Collected: 05/27/91 
Date Received: 05/27/91 
Parameter Units MDL Sl-30 FB 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.1 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Di bromochloromethane 
1,1,2-Tri chloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1.1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 

MODIFIED 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
NO 
ND 
ND 

NO 
ND 



0 0 0 j 2 

UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.: 
Vinyl ch lor ide 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
ci s-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

PACE Project 

Units 

MODIFIED 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

Number: 810527500 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0039369 
05/27/91 
05/27/91 
S5-25 

ND 
ND ,i. 

J<TM17 1 

1.8 
2.4 
ND 

ND 
ND 
ND 
30 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

^ \v 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



0 u 0 ̂  0 

UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

ci s-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
ci s-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

PACE Project Numb 

Units 

MODIFIED 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

er: 810527500 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0039377 
05/27/91 
05/27/91 
S6-30 

ND 
N D 

U3-MT) V 
ND 
ND 
ND 

ND 
ND 
ND 
NO 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
NO 
ND 
ND 
ND 
NO 

NO 
ND 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



0 0 0^3 

UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

PACE Project Number: 810527500 

95 0039385 
05/27/91 
05/27/91 

Units MDL S6-30 DUD 

VOLATILE ORGANICS BY 524.2 MODIFIED 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

ND 
ND \ A 1 
jua-^X> I P 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
NO 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

\V 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



00050 

UNIFIRST/ENSR PACE Project Number: 810527500 

PACE Sample Number: 95 0039393 
Date Collected: 05/27/91 
Date Received: 05/27/91 
Parameter Units MDL S6-30 TB 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 MODIFIED 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
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Tt, TRILLIUM. 
EXECUTIVE SUMMARY 

No field QC samples, e.g., field duplicate, field blank, 
trip blank, or volume for matrix spike/matrix spike duplicate, 
were submitted with this sample delivery. Data quality was fair. 

The laboratory reported in its case narrative that foaming 
occurred during the purging of the analyses of Samples UC141 and 
UC141RE. Surrogate recoveries were outside acceptance criteria 
for both samples. Although analyzed at the same dilution factor, 
the Forms I for these two samples showed little resemblance. 
Sample UC141 was analyzed three minutes beyond the 12-hour time 
limit for instrument BFB tuning. For the reasons described 
above, all reported positive results and detection limits for 
Sample UC141 were rejected. All detection limits and positive 
results for Sample UC141RE were qualified as estimated, and the 
results for the rerun should be used with caution. 

Cooler temperature upon receipt of samples^by the laboratory 
14°C. Cooler temperatures outsid ~ ~ 

adversely affect the volatile compounds. 
was 14°C. Cooler temperatures outside the 4°C +2°C range may 

Validation of organic data is conducted in conformance with 
Environmental Protection Agency Functional Guidelines for 
Evaluating Organics Analyses, February 1, 1988. 

Based on the supporting documentation, qualifier codes may 
be added, deleted, or modified by the data validator. Final 
results are either qualified or unqualified. Unqualified (valid) 
results mean that the reported values may be used without 
reservations. Validator qualified results are annotated with the 
following codes in accordance with the Functional Guidelines: 

U - The material was analyzed for, but was not detected 
above the level of the associated value. The 
associated value is either the sample quantitation 
limit or the sample detection limit. 

J - The associated value is an estimated quantity. 

R - The data are unusable (Note: analyte may or may not be 
present). 

UJ - The material was analyzed for, but was not detected. 
The associated value, which is either the sample 
quantitation limit or the sample detection limit, is an 
estimate and may be inaccurate or imprecise. 

These codes are used on the accompanying data summary sheets 
to qualify some of the results. 



Tt, TRILLIUM, 
Case Narrative 

Five samples were collected and submitted to PACE, Inc. on 
May 30, 1991. No field QC samples were submitted with this 
sample delivery group. The laboratory was requested to perform 
volatile organics (VOA) target compound list (TCL) analyses. 

The samples included in this sample delivery group are: 

Client ID Lab ID Date of Collection 

UC18 
UC72 
UC112 
UC141 
UC145 

4108 
4105 
4107 
4106 
4104 

05/28/91 
05/28/91 
05/28/91 
05/28/91 
05/28/91 



Tt, TRILLIUM, 
V o l a t i l e s 

The requirements to be checked in validation are listed 
below. 

I. Holding Times 

II. GC/MS Tuning 

III. Calibration 

A. Initial 

B. Continuing 

IV. Blanks 

V. Surrogate Recovery 

VI. Matrix Spike/Matrix Spike Duplicate 

VII. Field Duplicates 

VIII. Internal Standards Performance 

IX. TCL Compound Identification 

X. Compound Quantitation and Reported Detection Limits 

XI. Tentatively Identified Compounds 

XII. System Performance 

XIII. Overall Assessment 



Tt, TRILLIUM, 
I. Holding Times 

All samples were analyzed within the 14-day holding time for 
preserved samples. 

II. GC/MS Tuning 

GC/MS tuning and mass calibrations were within criteria. 

Sample UC141 was analyzed three minutes beyond the 12-hour 
time limit for instrument BFB tuning. 

III. Calibration 

Areas were manually integrated for one or more compounds in 
each of the standards in this data package. No evaluation of 
these manual integrations can be performed, as no hard copy 
documentation is provided. The validation has been completed on 
the assumption that the manual integrations done and reported by 
the laboratory were valid and correct. No positive data are 
affected. 

A. Initial 

Initial calibration criteria were met on 5/28/91 with the 
exception of the RRF for 2-butanone (actual 0.077; criteria 0.1). 
Detection limits for 2-butanone were rejected in all samples. 

B. Continuing 

Continuing c a l i b r a t i o n c r i t e r i a were met on 6 /5 /91 with t h e 
excep t ion of t h e RF fo r 2-butanone ( a c t u a l 0 .056; c r i t e r i a 0.1) 
and the % d i f f e r e n c e for bromomethane ( ac tua l 4 8 . 9 ; c r i t e r i a 25) , 
methylene c h l o r i d e ( a c t u a l 3 3 . 4 ; c r i t e r i a 2 5 ) , v i n y l a c e t a t e 
( a c t u a l 2 6 . 7 ; c r i t e r i a 2 5 ) , 4 -me thy l -2 -pen tanone ( a c t u a l 2 9 . 0 ; 
c r i t e r i a 25) and 2-hexanone ( a c t u a l 2 6 . 0 ; c r i t e r i a 2 5 ) . The 
p o s i t i v e r e s u l t f o r m e t h y l e n e c h l o r i d e i n Sample UC112 was 
q u a l i f i e d as e s t i m a t e d . Other da ta were not a f f e c t e d . 

Continuing c a l i b r a t i o n c r i t e r i a were met on 6/10/91 with t he 
excep t i on of t h e RF fo r 2-butanone ( a c t u a l 0 .064; c r i t e r i a 0.1) 
and t h e % d i f f e r e n c e f o r a c e t o n e ( a c t u a l 4 4 . 5 ; c r i t e r i a 2 5 ) , 
a c e t o n e ( a c t u a l 4 6 . 6 ; c r i t e r i a 25) and 4 - m e t h y l - 2 - p e n t a n o n e 
( ac tua l 3 0 . 3 ; c r i t e r i a 25 ) . Data were not a f f e c t e d . 

Cont inuing c a l i b r a t i o n c r i t e r i a were met on 6 /11 /91 wi th 
t he except ion of t he RF for 2-butanone ( ac tua l 0 .069; c r i t e r i a 



Tt TRILLIUM. 
0.1) and vinyl acetate (actual 0.096; criteria 0.1). Detection 
limits for vinyl acetate were rejected in Samples UC18, UC72, 
UC141RE, and UC18RE. 

IV. Blanks 

Acetone was reported in the Method Blank VBLK01. No sample 
data were affected. No trip or field blanks were submitted. 

Acetone reorted in Sample UC112 mostly likely resulted from 
laboratory contamination. Since field QC samples were not 
submitted, no qualification of this result could be made. 

V. Surrogate Recovery 

Surrogate recoveries for Sample UC141 were above QC 
criteria. Surrogate recoveries for Sample UC141RE were 
substantially below QC criteria. Foaming of the samples during 
analysis may have been responsible for the poor recoveries. All 
positive results and detection limits were qualified as estimated 
for Sample UC141RE. All positive results and detection limits 
were rejected for Sample UC141, as discussed further below. 

All other surrogate recoveries were within acceptance 
criteria. 

VI. Matrix Spike/Matrix Spike Duplicate 

No matrix spike or matrix spike duplicate was submitted with 
this sample delivery group. 

VII. Field Duplicates 

No field duplicate sample was submitted with this sample 
delivery group. However, because Sample UC141 was reanalyzed by 
the laboratory, a comparison of sample results was made below. 

Compound 

Methylene Chloride 
1,1-Dichloroethane 
1,2-Dichloroethenes 
1,1,1-Trichloroethane 
Trichloroethene 
Tetrachloroethene 
Toluene 

UC141 

4 
5 
5 
5 
3 
7 
8 

UC141RE 

9 

9 
7 



T TRILLIUM, 
Agreement between these two samples was extremely poor. 

Because Sample UC141 was run outside the 12-hour time limit for 
BFB tuning, the sample foamed during analysis, and the results 
above do not agree with the rerun, all positive results and 
detection limits for Sample UC141 were rejected. 

VIII. Internal Standards Performance 

Internal standards areas and retention times were 
acceptable. 

IX. TCL Compound Identification 

TCL compound identifications were acceptable. 

X. Compound Quantitation and Reported Detection Limits 

The result reported for tetrachloroethene in Sample UC18 was 
beyond the calibration range of the instrument. The laboratory 
reanalyzed this sample at a dilution. The result for 
tetrachloroethene in Sample UC18 was rejected; the result in the 
rerun was accepted. 

All other results and detection limits were acceptable with 
regard to the supporting data. 

XI. Tentatively Identified Compounds 

No TICs were reported for this SDG. 

XII. System Performance 

System performance was acceptable. 

XIII. Overall Assessment of Data for a Case 

Data quality for this sample delivery group was fair. 
Detection limits for 2-butanone were rejected all samples. 

No field QC samples were submitted with this sample delivery 
group. 

Positive results and detection limits were rejected for 
Sample UC141. Positive results and detection limits were 
qualified as estimated in the rerun, Sample UC141RE. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO, 

• 

ab Name: PACE 

ab Code: PACE Case No.: EPC 

Matrix: (soil/water) WATER 

Sample wt/vol: 5. (g/mL) ML 

Level: (low/med) LOW 

X Moisture: not dec.100. 

Column: (pack/cap) PACK 

Contract: 

SAS No.: 

CAS NO. COMPOUND 

I UC18 

0000020 
: SDG No.: 

Lab Sample ID: 4108.8 

Lab File ID: G3334 

Date Received: 5/31/91 

Date Analyzed: 6/11/91 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ua/L or ug/Kq) UG/L 

1 74 
I 74 
1 75 
1 75 
1 75 
I 67 
I 75 
1 75 
I 75 
I 540 
I 67 
1 107 
I 78 
I 71 
1 56 
1 108 
I 75 
I 78 
I 10061-
I 79-
! 124-
I 79-

71-
I10061 -
1 75-
i 10B -
I 591-
I 127-
1 79-
1 108 -
I 108-
I 100 -
I 100-
1330 -

-87 
-83 
-01 
-00 
-09 
-64 
-15 
-35 
-34 
-59 
-66 
-06 
-93 
-55 
*-_J 

-05 
-27 
-87 
-01-
-01-
-48-
-00-
-43-
-02-
•2_i-

-10-
•78-
18-
34-
88-
90-
41-
42-
20-

__*_> _ — _ __ 
-9 
-4 
-3 

*-* 
«_> ~ ~ 

_"*_-_____-

-6 
-5 
-4 
-4 

-5 
-6 

-5 

•6 

•l 
•6 
•4 
5 
3 

4 
5 

--Chloromethane 
--Br omome tha ne 
--Vinyl Chloride 
--Chloroethane 
--Methylene Chloride 
--Acetone 
--Carbon Disulfide 
--1,1-Dichloroethene 
--1,1-Dichloroethane 
--1, 2-Dichloroethene (total ) 
--Chloroform 
--1,2-Dichloroethane 
--2-Butanone 
--1, 1,1-Trichloroethane 
--Carbon Tetrachloride 
--Vinyl Acetate 
--Bromodichloromethane 
--1, 2-Dichloropropane 
•-cis-1,3-Dichloropropene 
--Tri chloroethene 
•-Dibromochloromethane I 
•-1, 1, 2-Tnch loroethane I 

•-Benzene • 
-Trans-1,3-Dichloropropene I 

Bromoform , 
-4-Methyl-2-Pentanone ! 
-2-Hexanone 1 
-Tetrachloroethene 1 
-1,1,2,2-Tetrachloroethane I 
-Toluene 1 
-Chlorobenzene I 
-Ethylbenzene 1 
-Styrene I 
-Xylene(total ) I 

1 10. 
I 10. 
I 10. 
I 10. 
I 5. 
I 10. 
• 5 . 

I 5. 
1 5. 
1 CT 
1 -J -

I 5. 
5 i 

8. 
tr 
_J. 

JtfT. 
5. 
5. 
_,. 
3. 
5. 
5. 
5. 
5. 
• 3. 
iu. 
10. 

±Mf. 
5. 
5. 
5. 
rr 
-J • 

5. 
5. 

i 
i 

IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 

•Jd-
1 
1 

IU 
i-U-
!U 
IU 
IU 
I J 
IU 
IU 
IU 
IU 
;u 
:u 
IU 

IU 
IU 
IU 
IU 
IU 
IU 
1 
1 

/ * -

£ 

*£ 

FORM I VOA 1/87 Rev. 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS '• 

0000021 UC1S 
Lab Name: PACE 

Lab Code: PACE Case No.: EPC 

Matrix: (soil/water> WATER 

Sample wt/vol: 5 

Level: (low/med.) LOW 

X Moisture: not dec.100. 

Column: (pack/cap) PACK 

fq/mL.) ML 

Number TICs found: U 

Contract: 

SAS No.: SDG No.: 

Lab Sample ID: 4108.8 

Lab File ID: G3334 

Date Received: 5/31/91 

Date Analyzed: 6/11/91 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(uq/L or uq/Kq) UG/L 

1 
1 

1 
1 

1 

1 

1 
1 

1 
1 

1 

1 

1 

1 
1 

CAS NUMBER 

1. 
—• _.. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. I 
21. ! 
-•>-> I 

24. i 
25. i 
26. I 
27. I 
28. I 
29. 
30. I 

COMPOUND NAME I RT I EST. CONC. I 0 

FORM I VOA-TIC 1/87 Rev. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

UC18RE 

• 

Lab Name: PACE 

ab Code: PACE Case No.: EPC 

Matrix: (.soi 1 /water 0 WATER 

Sample wt/vol: 5. (q/mL) ML 

Level: t low/med') LOW 

X Moisture: not dec.100. 

Column: (pact:/cap) PACK 

CAS NO. COMPOUND 

Contract: I 

SAS No. = 0 0 0 0 m ' N Z 

Lab Sample ID; 4108.8RE 

Lab File ID: G3339 

Date Received: 5/31/91 

Date Analyzed: 6/12/91 

Dilution Factor: 5,00 

CONCENTRATION UNITS: 
Cug/L or ug/Kg) UG/L 0 

I 74-87-3 Chloromethane 
I 74-83-9 Bromomethane 
1 75-01-4 Vinyl Chloride 
I 75-00-3 Chloroethane 
I 75-09-2 Methylene Chloride 
I 67-64-1 Acetone 
I 75-15-0 Carbon Disulfide 
I 75-35-4 1, 1 -Dichloroethene 
I 75-34-3 1, 1 -Dich loroethane 
I 540-59-0 1,2-Dichloroethene (total") 
1 67-66-3 Chloroform 
I 107-06-2 1, 2-Dichloroethane 
1 78-93-3 2-Butanone 
I 71 -55-6 1, 1, 1 -Trichloroethane 
1 56-23-5 Carbon Tetrachloride 
1 108-05-4 Vinyl Acetate 
I 75-27-4 Bromodichloromethane 
1 78-87-5 1, 2-Dichloropropane 
I 10061-01-5 cis-1,3-Di chloropropene 
1 79-01 -6 Trichloroethene 
1 124-48-1 Dibromochloromethane 
I 79-00-5 1, 1,2 -Trich loroethane 
1 71-43-2 Benzene I 
I 10061 -02-6 Trans-1,3-Dichloropropene I 

; lOe-io-l 4-Methyl-2-Pentanone i 
I 591-78-6 2-Hexanone I 
I 127-18-4 Tetrachloroethene I 
1 79-34-5 1, 1,2,2-Tetrachloroethane I 
1 108-88-3 Toluene I 
I 108-90-7 Chlorobenzene I 
1 100-41-4 Ethylbenzene I 
I 100-42-5 Styrene I 
I 1330-20-7 XyleneCtotal ) 

1 50. 
I 50. 
I 50. 
I 50. 
I 25. 
I 50. 
I 25. 
I 25. 
I 25. 
• 25. 
I 25. 
I 25. 

' 25. 
25-
-50-; 
_._•. 
25. 
25. 
25. 
25. 
25. 
25. 
25. 
25. 
50. 
50. 

530. 
25. 
•-VCT 
-_-J • 

25. 
25. 
25. 
_--J • 

I 

IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 

'M-
IU 
IU 
Id 
IU 
IU 
IU 
IU 
I U 
IU 
IU 
IU 
;u 
iU 
IU 
1 
1 

IU 
IU 
IU 
IU 
IU 
IU 
1 

£-

(*-

FORM I VOA 1/87 Rev, 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

UC18RE 
Lab Name: PACE 

_ab Code: PACE Case No. : EPC 

latrix: csoil/water) WATER 

Sample wt/vol; 5, 

.evel: flow/med) LOW 

X Moisture: not dec.100. 

Jolumn: (oacl'/cao) PACK 

(q/mL!) ML 

Number TICs found] u 

C o n t r a c t : Q 0 0 0 0 2 9 : 

SAS N o . : SDG N o . : 

Lab Sample ID: 4108.SRE 

Lab File ID: G3339 

Date Received: 5/31/91 

Date Analyzed: 6/12/91 

. Dilution Factor: 5-00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

CAS NUMBER 

1. 
•> 

. 3. 
4, 
5. 
6. 

1 7. 
8. 
9. 

I 10. 
' 11. 

12. 
1 13. 
! 14. 

15. 
, 16. 
I 17. 

18. 
19. 

1 20. I 
' 21. I 

— . — > . 1 

1 —*—* 1 
1 _ . —, . 1 

' 24. i 
25. I 

, 26. I 
I 27. 

28. I 
.. 29. I 
I 30. I 
I 1 

I COMPOUND NAME I RT I EST. CONC. 1 0 

FORM I VOA-TIC 1/87 Rev. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

• 

C o n t r a c t : 0 0 0 0 0 3 4 ! 

EPA SAMPLE NO. 

UC72 
Lab Name: PACE 

ab Code: PACE Case No.: EPC SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 4105.3 

Sample wt/vol: 5. (g/mL.) ML Lab File ID: G3336 

Level: (low/med) LOW Date Received: 5/31/91 

X Moisture: not dec.100. Date Analyzed: 6/11/91 

Column: (pacr/cao' PACK Dilution Factor: 20.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74 
74 
75 
75 
75 
67 
75 
75 
75 

540 
67 
107 
78 
71 
5b 
108 
75 
78 

10061 
79 
124 
79 
71' 

10061• 
75-
108 • 
591-
127-
79-
108-
108-
100 -
100-

1330 

-87-3-
-83-9-
-01 -4 -
-00-3-
-09-2-
-64-1-
-15-0-
-35-4-
-34-3-
-59-0-
-66-3-
-06-2-
— O f _—' _ J_" _• 

-55-6-
-23-5-
-05-4-
-27-4-
-87-5-
-01-5-
-01-6-
-48-1-
-00-5-
-43-2-
-02-6 -
-25-° — 
-10-1 -
-78-6-
-18-4-' 
-34-5--
-88-3--
-90-7--
-41 -4--
42-5--
20-7--

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1 -Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodi chloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene(total) 

200. 
200. 
200. 
200. 
100. 
200. 
100. 
100. 
100. 
100. 
100. 
100. 

J^>6T 

100. 
100. 

_20OT 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
200. 
200. 

2900. 
100. 
100. 
100. 
100. 
100. 
100. 

IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
J-U-.4-
!U 
IU 
'•M- f1 

IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
1 
1 

IU 
IU 
IU 
IU 
IU 
IU 

FORM I VOA 1/87 Rev. 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 1 

0000035 uc72 Lab Name: PACE 

Lab Code: PACE Case No.: EPC 

Matrix: (soil/water) WATER 

Sample wt/vol: 5 

.evel: (low/med) LOW 

7, Moisture: not dec. 100. 

Jolumn: (pack/cap) PACK 

Cq/mL) ML 

Number TICs foundi O 

Contract: 

SAS No.: SDG No.: 

Lab Sample ID: 4105.3 

Lab File ID: G3336 

Date Received: 5/31/91 

Date Analyzed: 6/11/91 

Di Intion Factor: 20 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

CAS NUMBER 

1. 
• - > 

, 3. 
4. 
5. 
6. 

1 7. 
8. 
9. 

1 10. 
' 11. 

12. 
; 13. 
1 14. 

15. 
. 16. 
1 17. 

18. 
19. I 

I 20. I 
'21. I 
2°. ' 

I _ . _ « . 1 

," 24. ""' I 
•__,. ! 

, -JtT 1 
< — . D • > 

I 2 7 . • I 
I 2 8 . I 
i' _. TJ . ) 

• on • 
• • 

COMPOUND NAME 

. 
— — — | 

RT ! EST. CONC. I Q 

FORM I VOA-TIC 1/87 Rev, 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

UC1 12 
|Lab Name: PACE 

Lab Code: PACE Case No.: EPC 

Matrix: ("soil/water) WATER 

Sample wt/vol: 5. tg/mL ) ML 

Level: (low/med) LOW 

X Moisture: not dec.100. 

Column: (oact/caoi PACK 

Contract: O O O O O d O 

SAS No.: SDG No.: 

Lab Sample ID: 4107.0 

Lab File ID: G3310 

Date Received: 5/31/91 

Date Analyzed: 6/ 5/91 

Dilution Factor; 1.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kq.) UG/L 0 

I 74-87 
I 74-83 
I 75-01 
1 75-00 
I 75-09 
I 67-64 
I 75-15 
I 75-35 

75-34 
I 540-59 
I 67-66 
I 107-06 
1 78-93 
I 71-55 
i c.- o—. 

, _,_.-_._' 
I 108-05 
I 75-27 
I 78-87-
I 10061-01-
I 79-01-
I 124-48-
I 79-00-
I 71-43-
I10061-02-
I 75-25-
i 1 OS-10-
I 591-78-
1 127-18-

79-34-
I 108-88-
I 108-90-

100-41 -
I 100-42-
1330-20-

_J 

-4 
-3 

-3 
-6 
-5 
-4 

-5 
-5 
-6 

-5 
.o 

6 
4 
5 
3 

4 
5 

--Chloromethane 
--Bromomethane 
--Vinyl Chloride 
--Chloroethane 
--Methylene Chloride 
--Acetone 
--Carbon Disulfide 
--1,1-Dichloroethene 
--1,1-Di chloroethane 
--1, 2-Dich loroethene (.total.' 
--Chloroform 
--1,2-Dichloroethane 
--2-Butanone 
--1,1,1-Trichloroethane 
--Carbon Tetrachloride 
--Vinyl Acetate 
--Bromodichloromethane 
--1,2-Dichloropropane 
--cis-1,3-Dichloropropene 1 
--Trichloroethene I 
--Dibromochloromethane I 
--1, 1, 2-Tnch loroethane I 
--Benzene I 
—. . _t _. , . . - I rans-1, _,-Di ch loropropene , 

•-Bromoform I •-4-Methyl-2-Pentanone : 
•-2-Hexanone I 
•-Tetrachloroethene I 
-1,1,2,2-Tetrachloroethane 1 
-Toluene 1 
-Chlorobenzene 1 
-Ethylbenzene I 
-Styrene 1 
-Xylenettotal) 1 

I 10. 
10. 

I 10. 
I 10. 
I 10. 
1 10. 
I 5. 
I 5. 
I 5. 
I 4, 
1 - 5. 
1 c . 

1 _l. 

I ur . 
I 5. 

_,. 
10. 
5. 
5. 
5. 

5. 
5. 
5. 
5. 
5. 
10. 
10. 

130. 
5. 
5. 
5. 
5. 
5. 
5. 

1 

IU 
IU 
IU 
IU 
Ij 
IU 
IU 
IU 
IU 
I J 
IU 
IU 
!-«-(£-
IU 
IU 
IU 
IU 
IU 
IU 
1 
1 

IU 
IU 
IU 
IU 
!U 
; u 
IU 
I 
t 

IU 
IU 
IU 
IU 
IU 
IU 
1 
1 

FORM I VOA 1/87 Rev. 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

UC112 
Lab Name: PACE 

Lab Code: PACE Case No.: EPC 

Matrix: (soil/water) WATER 

Sample wt/vol: 5, 

Level: (low/med) LOW 

7. Moisture: not dec. 100. 

Column: (pack/cap) PACK 

(q/mL) ML 

Number TICs found: 0 

C o n t r a c t : 0 0 0 0 0 4 , 

SAS N o . : SDG N o . : 

Lab Sample ID; 4107.0 

Lab File ID: G3310 

Date Received: 5/31/91 

Date Analyzed: 6/ 5/91 

Di 1 lit j on factor: 1. 

CONCENTRATION UNITS: 
(uq/L or uq/Kq.) UG/L 

1 

1 

1 

1 

1 
1 

1 
1 
1 

1 

1 

1 
r 

i 
I 

CAS NUMBER 

1. 
7 a 

3. 
4. 
5. 
b. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. I 
-i<-> | 

23. 
24. ! 
" r 
_.~J « i 

26. I 
27. I 
28. ! 
29. I 
30. I 

I COMPOUND NAME I RT I EST. CONC. I Q 

FORM I VOA-TIC 1/87 Rev. 



1A 
VOLA._LE ORGANICS ANALYSIS DATA SHEET 

••A SAMPLE NO. 

fb Name: PACE 

ab Code: PACE Case No.: EPC 

Matrix: (soil/water) WATER 

, mple wt/vol: 5. (g/mL) ML 

Level: (low/med) LOW 

! Moisture: not dec.100. 

Column: (pack/cap) PACK 

Contract: 

SAS No.: 

UC141 

0000(^9 

CAS NO. COMPOUND 

SDG No.: 

Lab Sample ID: 4106.1 

Lab File ID: G3329 

Date Received: 5/31/91 

Date Analyzed: 6/10/91 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74 
74 
75 
75 
75 
67 
75 
75 
75 
540 
67 

107 
78 
71 
56 

108 
75' 
78 

10061' 
79-

124' 
79-
71-

10061-
75-

108-
591-
127-
79-

108-
108-
100-
100-

1330-

-87-3-
-83-9-
-01-4-
-00-3-
-09-2-
-64-1-
15-0-

-35-4-
-34-3-
-59-0-
-66-3-
-06-2-
-93-3-
-55-6-
-23-5-
-05-4-
-27-4-
-87-5-
-01-5-
-01-6-
-48-1-
-00-5-
-43-2-
-02-6-
-25-2-
-10-1-
-78-6-
-18-4-
-34-5-
-88-3-
90-7-
41-4-
42-5 — 
20-7-

Chloromethane 
Bromomethane '_ 
Vinyl Chloride_ 
Chloroethane 
Methylene Chloride_ 
Acetone _ " 
Carbon Disulfide 
1,l-Dichloroethene_ 
1,1-Dichloroethane" 
1,2-Dichloroethene (total) 
Chloroform ] 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone_ 
2-Hexanone " 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene(total) 

FORM I VOA 

Jr0T 
V ^ 
xerr 
±G7 
^r. 
* f . 
J&-. 

*r. 
JET. 
iST 
-5T 
S'. 

I t fT 
5r. 
sr. 

J-GT 
£7. 
5". 

. 5 . 
3 . 

J5. 
& . 
38'. 

-a. 
- 5 . 

1 0 . 
1 0 . 

7 . 
5 . 
8 . 

, 5 . 
5 . 
S . 

x a -V 

xT 
ti 

* 

z 
& 

*r * 

*s 
•tf 
4 

* 
% 

v 
% i 

\ti ! 
JO ! 

2 \ 
K ,' 
* i 
xf : 
_r 
V 
ti 
ti • 

ti 
1 

xf \ 
ti v_ 

1 /8 ' 7 Rev 



IE 
VOLA-'-LE ORGANICS ANALYSIS DATA SHEET 

TE. .ATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO, 

b Name: PACE 

^b Code: PACE Case No.: EPC 

' trix: (soil/water) WATER 

;=>mple wt/vol: 5. (g/mL) ML 

^.vel: (low/med) LOW 

, Moisture: not dec.100. 

UC141 

Contract: 000005ft 
SAS N o . : SDG N o . : 

Lab Sample ID: 4106.1 

Lab File ID: G3329 

Date Received: 5/31/91 

Date Analyzed: 6/10/91 

..umber TICs found: 

uxxunon factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

1.00 

CAS NUMBER 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
0. 

11. 
12. 
3, 

-4. 
15. 
• • 6 . 

7. 
x8. 
19. 
0. 
1. 

22. 
23. 
4. 

_5. 
26. 
^7. 
8. 

-9. 
30. 

COMPOUND NAME RT EST. CONC. Q 

FORM I VOA-TIC 1/87 Rev. 



1A •'A SAMPLE NO. 
VOLk_iLE ORGANICS ANALYSIS DATA SHEET 

0000062 
lb Name: PACE 

ab Code: PACE Case No.: EPC 

Matrix: (soil/water) WATER 

ample wt/vol: 5. (g/mL) ML 

Level: (low/med) LOW 

Moisture: not dec.100. 

column: (pack/cap) PACK 

Contract: 

SAS No.: 

UC141 RE 

CAS NO. COMPOUND 

SDG No.: 

Lab Sample ID: 4106.1 

Lab File ID: G3337 

Date Received: 5/31/91 

Date Analyzed: 6/11/91 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 

540-59-0 1,2-Dichloroethene (total) 
67-66-3 Chloroform 

107-06-2 1.2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 
56-23-5 Carbon Tetrachloride 

108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1, 2-Dichloropropane 

10061-01-5 cis-1, 3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 

10061-02-6 Trans-1, 3-Dichloropropene 
75-25-2 Bromoform 

108-10-1 4-Methyl-2-Pentanone 
591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachlorbethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-5 Styrene 

1330-20-7 Xylene (total) 

10. 
10. 
10. 
10. 
5. 

10. 
5. 
5. 
5. 
9. 
5. 
5. 

5. 
5. 

5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

10. 
10. 
9. 
5. 
7. 
5. 
5. 
5. 
5. 

uj 

u\ 
U 
u 
u 
u 
u 
u 

u 
UU 

U J 
UJ 

uj 
ul 
U U 
u 
U 
U 
U 
U u ' 
u 

u 

u , 
u \ 
u i 
u—• 

FORM I VOA 1/87 Rev. 



IE 
VOLA "LE ORGANICS ANALYSIS DATA SHEET 
TL. .ATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

ab Name: PACE 

Lab Code: PACE Case No.: EPC 

atrix: (soil/water) WATER 

"ample wt/vol: 5. (g/mL) ML 

_,evel: (low/med) LOW 

Moisture: not dec.100. 

(paLk. / i~ay) PACK 

Contract 

SAS No. 

UC141 RE 
: 0000063 

SDG No.: 

Lab Sample ID: 4106.1 

Lab File ID: G3337 

Date Received: 5/31/91 

Date Analyzed: 6/11/91 

Number TICs found: 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

1.00 

CAS NUMBER 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30, 

COMPOUND NAME RT EST. CONC. Q 

FORM I VOA-TIC 1/87 Rev, 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

UC145 
Lab Name: PACE Contract: 0 0 0 0 0 7 0 I 

ab Code: PACE Case No. : EPC SAS No. : SDG No. : 

Matrix: (soil/water) WATER Lab Sample ID: 4104.5 

Sample wt/vol: 5. <q/mL ) ML Lab File ID: G3321 

Level: (.low/med) LOW Date Received: 5/31/91 

7. Moisture: not dec. 100. Date Analyzed: 6/10/91 

Column: (.pack/cap) PACK Dilution Factor: 1.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
Cuq/L or ug/Kq) UG/L 

I 74-87-3 Chloromethane 
I 74-83-9 Bromomethane 
I 75-01-4 Vinyl Chloride 
I 75-00-3 Chloroethane 
I 75-09-2 Methylene Chloride 
I 67-64-1 Acetone 
I 75-15-0 Carbon Disulfide 
I 75-35-4 1, 1-Dichloroethene 
I 75-34-3 1, 1 -Dich loroethane 
I 540-59-0 1,2-Di chloroethene < total') 
I 67-66-3 Chloroform 
1 107-06-2 1,2-Dichloroethane 
I 78-93-3 2-Butanone 
1 71 -55-6 1, 1, 1 -Trich loroethane 
I 55-23-5 Carbon Tetrachloride 
I 108-05-4 Vinyl Acetate 

75-27-4 Bromodichloromethane 
I 78-87-5 1, 2-Dich loropropane 
I 10061-01-5 cis-1,3-Dichloropropene 
I 79-01 -6 Trichloroethene 
I 124-48-1 Dibromochloromethane I 
I 79-00-5 1, 1,2-Trichloroethane 
I 71-43-2 Benzene I 
I 10061 -02-6 Trans-1, 3-Dichloropropene I 
1 75-25-2 Bromoform I 

108-1O-1 4-Methyl -2-Pentanone I 
I 591-78-6 2-Hexanone I 
I 127-18-4 Tetrachloroethene 1 
I 79-34-5 1, 1,2,2-Tetrachloroethane I 
I 108-88-3 Toluene I 

108-90-7 Chlorobenzene I 
I 100-41-4 Ethylbenzene I 
I 100-42-5 Styrene I 
1330-20-7 Xylene( total.) I 

I 10. 
I 10. 
I 10. 

10. 
I 5. 
I 10. 
I 5, 
I 5. 
> 5. 
> 5. 
I 5. 
1 r. I _J, 

I AOr 
5. 
5. 
10. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
lO. 
10. 
80. 
5. 
5. 
5. 
5. 
5. 
5. 

i 

IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 

IU 
IU 
IU 
IU 
IU 
IU 
1 
1 

IU 
IU I 
IU I 
IU I 
IU I 
;u ; 
IU I 
i i 
i i 

IU I 
IU 1 
IU I 
IU 1 
IU 1 
IU I 
1 I 
t 1 

FORM I VOA 1/87 Rev. 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: PACE 

Lab Code: PACE Case No.: EPC 

Matrix: (soil/water) WATER 

0 0 0 0 0 7 1 uci4: 

Sample wt/vol: 5 

Level: (low/med.) LOW 

7. Moisture: not dec. 100. 

Column; (pack/cap.) PACK 

Number TICs found: 0 

fq/mL) ML 

Contract: 

SAS No.: SDG No.: 

Lab Sample ID: 4104.5 

Lab File ID: G3321 

Date Received: 5/31/91 

Date Analyzed: 6/10/91 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
fug/L or ug/Kg.) UG/L 

1 

1 
1 

1 

( 

t 

1 

( 
1 

1 
1 

I CAS NUMBER 

1. 
-> 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14, 
15. 
16. 
17. 
18. 
19. 
20. 
21. I 
22. I 
_ k » . , 

24. i 
—5. i 
26. I 
27. I 
28. I 
29. ! 
30. I 

COMPOUND NAME I RT ! EST. CONC. I Q 

FORM I VOA-TIC 1/87 Rev. 



Tt TRILLIUM, 

DATA VALIDATION REPORT 

FOR 

ENVIRONMENTAL PROJECT CONTROL, INC. 

WELLS G&H PROJECT 

TREATMENT SYSTEM SAMPLING 

VOLATILES ANALYSES DATA 

Samples Collected 5/28/91 

Chemical Analyses Performed By 

PACE, Incorporated 

August 20, 19 91 

By: 

Trillium, Inc. 
7A Grace's Drive 

Coatesville, PA 19320 
(215) 383-7233 



^ f e TRILLIUM,. 
EXECUTIVE SUMMARY 

Data guality for this sample delivery group was good. 

Cooler temperature upon receipt of samples by the laboratory 
was 12°C. Cooler temperatures outside the 4°C +2°C range may 
adversely affect the volatile compounds. 

Validation of organic data is conducted in conformance with 
Environmental Protection Agency (EPA) Functional Guidelines for 
Evaluating Organics Analyses, February 1, 1988, with 
modifications by EPA Region I, November 1, 1988. 

Based on the supporting documentation, qualifier codes may 
be added, deleted, or modified by the data validator. Final 
results are either qualified or unqualified. Unqualified (valid) 
results mean that the reported values may be used without 
reservations. Validator qualified results are annotated with the 
following codes in accordance with the Functional Guidelines: 

U - The material was analyzed for, but was not detected 
above the level of the associated value. The 
associated value is either the sample quantitation 
limit or the sample detection limit. 

J - The associated value is an estimated quantity. 

R - The data are unusable (Note: analyte may 'or may not be 
present). 

UJ - The material was analyzed for, but was not detected. 
The associated value, which is either the sample 
quantitation limit or the sample detection limit, is an 
estimate and may be inaccurate or imprecise. 

These codes are used on the accompanying data summary sheets 
to qualify some of the results. 



^ TRILLIUM, 
Case Narrative 

Eight samples (including matrix spike and matrix spike 
duplicate) were collected and submitted to PACE, Inc. on May 28, 
1991. The laboratory was requested to perform volatile organics 
(VOA) target compound list (TCL) analyses. 

The samples included in this Sample Delivery Group (SDG) 
are: 

Client ID 

Sl-31 
S1-31DUP 
S1-31TB 
S2-29 
S3A-29 
S4-29 

Lab ID 

3942 
3943 
3944 
3947 
3948 
3949 

Date of Collection 

05/28/91 
05/28/91 
05/28/91 
05/28/91 
05/28/91 
05/28/91 



^ TRILLIUM, 
V o l a t i l e s 

The requirements to be checked in validation are listed 
below. 

I. Holding Times 

II. GC/MS Tuning 

III. Calibration 

A. Initial 

B. Continuing 

IV. Blanks 

V. Surrogate Recovery 

VI. Matrix Spike/Matrix Spike Duplicate 

VII. Field Duplicates 

VIII. Internal Standards Performance 

IX. TCL Compound Identification 

X. Compound Quantitation and Reported Detection Limits 

XI. Tentatively Identified Compounds 

XII. System Performance 

XIII. Overall Assessment 



Tt, TRILLIUM, 
I. Holding Times 

All samples were received preserved and analyzed within the 
14-day holding time for preserved samples. 

II. GC/MS Tuning 

GC/MS tuning and mass calibrations were within criteria. 

III. Calibration 

Manual a r e a s were i n t e g r a t e d for one or more compounds in 
each of t h e s t a n d a r d s in t h i s d a t a p a c k a g e . No e v a l u a t i o n of 
t h e s e manual i n t e g r a t i o n s can be p e r f o r m e d , a s no h a r d copy 
documentation i s p rov ided . The v a l i d a t i o n has been completed on 
the assumption t h a t t h e manual i n t e g r a t i o n s done and r e p o r t e d by 
t h e l a b o r a t o r y were v a l i d and c o r r e c t . No d a t a a p p e a r t o be 
a f f e c t e d . 

A. Initial 

Initial calibration criteria were met on 5/28/91. 

B. Continuing 

Continuing calibration criteria were met on 6/4/91 with the 
exception of the % difference for chloromethane (actual 28.1; 
criteria 25), acetone (actual 28.8; criteria 25), 2-butanone 
(actual 36.1; criteria 25), vinyl acetate (actual 25.5; criteria 
25), 4-methyl-2-pentanone (actual 26.7; criteria 25), and 2-
hexanone (actual 30.2; criteria 25). Data were not affected. 

Continuing calibration criteria were met on 6/5/91 with the 
exception of the RF for 2-butanone (actual 0.087; criteria 0.1) 
and the % difference for acetone (actual 32.4; criteria 25), 2-
butanone (actual 47.3; criteria 25), vinyl acetate (actual 32.7; 
criteria 25), 4-methyl-2-pentanone (actual 36.5; criteria 25), 2-
hexanone (actual 37.5; criteria 2 5 ) , and 1,1,2,2-
tetrachloroethane (actual 31.8; criteria 25). The detection 
limit for 2-butanone was rejected in Sample S2-29. Other data 
were not affected. 

IV. Blanks 

Method blanks and the trip blank were clean. 



Tt TRILLIUM,. 
V. Surrogate Recovery 

Surrogate recoveries were within acceptance criteria. 

VI. Matrix Spike/Matrix Spike Duplicate 

The matrix spike (MS) and matrix spike duplicate (MSD) were 
performed on Sample Sl-31. The percent recoveries for 1,1-
dichloroethene in the MS and MSD were below QC criteria. No 
positive results for 1,1-dichloroethene were reported in field 
samples, so data were not affected. 

VII. Field Duplicates 

Compounds and c o n c e n t r a t i o n s ( i n ug /L) r e p o r t e d i n Samples 
S l - 3 1 and S1-31DUP were a s f o l l o w s : 

Compound S l - 3 1 S1-31DUP 

Ace tone 150 
T r i c h l o r o e t h e n e 110 93 
T e t r a c h l o r o e t h e n e 4100 3600 

With t h e e x c e p t i o n of a c e t o n e , t h e above r e s u l t s were w i t h i n 
QC c r i t e r i a . S i n c e a c e t o n e was r e p o r t e d i n o n l y o n e of t h e 
d u p l i c a t e s a m p l e s , t h i s v a l u e i s r e j e c t e d i n t h e d u p l i c a t e . 

V I I I . i n t e r n a l s t a n d a r d s Pe r fo rmance 

I n t e r n a l s t a n d a r d s a r e a s a n d r e t e n t i o n t i m e s w e r e 
a c c e p t a b l e . 

IX. TCL Compound Identification 

TCL compound identifications were acceptable. 

X. Compound Quantitation and Reported Detection Limits 

The result reported for tetrachloroethene in Sample S4-29 
was beyond the calibration range of the instrument. This result 
was within precision and accuracy criteria and was accepted as 
reported. 

All other results and detection limits were acceptable with 
regard to the supporting data. 



^ f r i TRILLIUM,. 
XI. Tentatively Identified Compounds 

No TICs were reported for this SDG. 

XII. System Performance 

System performance was acceptable, with the exception of 
manual integrations. 

XIII. Overall Assessment of Data for a Case 

Data quality for this sample delivery group was good. The 
detection limit for 2-butanone was rejected in Sample S2-29. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

m ab Name: PACE ab Code: PACE Case No.: EPC 

latrix: <soil/water) WATER 

iample wt/vol: 5.0 i q/mL ) ML 

Level: (low/med' LOW 

Moisture: not dec. 100. 

.Column: ipacl /cap) PAC1-

I SI -31 
Contract: 1 

j • : ' . i u 

SAS No.: SDG No.: 

Lab Sample ID: 3942.3 

Lab File ID: J2S64 

Date Received: 5/29/91 

Date Analyzed: 6/ 4/91 

Dilution Factor: 20.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(uq/L or uq/Hq) UG/L Q 

I 74 -87-3 Chl or ome thane 
I 74-83-9 Br omome thane 
! 75-01-4 Vinyl Chloride 
! 75 -00 -3 Chloroethane 
I 75-09-2 Methylene Chloride 
! 67-64-1 Acetone 
1 75-15-0 Carbon Disulfide 
I 75-35-4 1 , 1 -Dichloroethene 
1 75-34-3 1, 1 -Dichloroethane 
! 540-59-0 1,2-Dichloroethene (total) 
I 67-66-3 Chloroform 
1 107-06-2 1,2-Di chloroethane 
1 78-93-3 2-Beit a none 
1 71-55-6 1, 1,1-Tnc hi or oet hane 
! 56-23-5 Carbon Tetrachloride 
! 108-05-4 Vinyl Acetate 
! 75-27-4 Bromodi chloromethane 
! 78-87-5 1, 2-Di ch loropropane 
!10061-01-5 cis-1,3-Dichloropropene 
! 79-01 -6 Tr i ch loroethene 
• 124-48-1 Dibromochloromethane 
! 79-00-5 1, 1,2-Tr ich loroethane 
1 71-43-2 Benzene I 
! 10061 -02-6 Trans-1. 3-Di ch loropropene i 
' 75-25-2 Bromoform ! 
! 108-10-1 4-Methyl -2-Pentanone ! 
! 591-78-6 2-Hexanone I 
1 127-18-4 Tetrachloroethene 1 
1 79-34-5 1 , 1 , 2, 2-Tetrachloroethane ! 

108-88-3 Toluene 1 
I 108-90-7 Chlorobenzene 1 
! 100-41-4 Ethylbenzene '• 
1 100-42-5 Styrene 

1330-20-7 Xylene (total) 1 

1 200. 
I 200. 
I 200. 
1 200. 
1 100. 
1 200. 
i 100. 
1 100. 
! 100. 

100. 
I 100. 
1 100. 

200. 
100. 
100. 
200. 
100. 
100. 
100. 
110. 
100. 
100. 
100. 
100. 
100. 
200. 
200 • 

4 100. 
100. 
100. 
100. 
100. 
100. 
100. 

1 
1 

:u 
!U 
!U 
IU 
;u 
IU 
IU 
iU 
!U 
,'U 
IU 
IU 
IU 
!U 
IU 

:u 
;u 
!U 
!U 
1 
1 

:u 
!U 
IU 
!U 
IU 
IU 

! U 
IU 
! U 

;u 
IU 
IU 
1 

FORM I VOA 1/87 Rev. 



—.r-M j m ,ri__; ,^u. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
SI -31 

0 0 Q 2 ] _ 
Lab Name: PACE Contract: 

Lab Code: PACE Case No. : EPC SAS No. : u >- - - 5 D G NO 

Matrix: (soil/water) WATER Lab Sample ID: 3942.3 

Sample wt/vol: 5.0 (q/mL) ML Lab File ID: J2864 

Level: (low/med) LOW Date Received: 5/29/91 

7. Moisture: not dec. 100. Date Analyzed: 6/ 4/91 

Column: (pacr/cap) PACK Dilution Factor: 20.00 

Number TICs found: 0 
CONCENTRATION UNITS: 
(uq/L or uq/hq) UG/L 

CAS NUMBER 

1. 

\ 1 

4. 
5. 
6. 

! 7. 
3. 
9. 

1 10. 
11. 
12. 

: 13. 
1 14. 

15. 
; 16. 
1 17. 

18. 
-. 19. 
: 20. 
21. 
L L • i 

i -cO l 
• — *J • __ 1 

' 24. ! 
25. 

126. ! 
' 27. 
28. 1 

, 29. I 
1 30. I 

1 COMPOUND NAME 

— -. , _ , . . . , . _ _ , - • - - - - _ _ _ „ _ — 

1 RT 

• 

1 EST. CONC. 

| 

' 

| 

I 0 

| 

| 

FORM I VOA-TIC 1/87 Rev. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

i^fMj Name: PACE 

I ab Code: PACE Case No 

,,atrix: (soil/water) WATER 

EPC 

Contract: I 

SAS No.: SDG No 

Lab Sample ID: 3943.1 

SI-31DUP 

"o'oLT? 

ample wt/vol: 5.0 (q/mL) ML 

Level: (low/med' LOW 

Moisture: not dec. 100. 

°:,lumn: ipacUcap) PACI-

Lab File ID: J2867 

Date Received: 5/29/91 

Date Analyzed: 6/ 4/91 

Dilution Factor: 20. 00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/l-q) UG/L 0 

! 74-87-3 Chloromethane 
1 74 -83 -9 Br omome thane 
1 75-01-4 Vinyl Chloride 
I 75 -00 -3 Chloroethane 
i 75-09-2 Methylene Chloride 
1 67-64-1 Acetone 
1 75-15-0 Carbon Disulfide 
1 75-35-4 1, 1 -Dichloroethene 
1 75-34-3 1, 1 -Di chloroethane 
1 540-59-0 1,2-Dichloroethene (total) 
1 67-66-3 Chloroform 
1 107-06-2 1, 2-Dichloroethane 
1 78-93-3 2-Butanone 
1 71 -55-6 1, 1, 1 - T n c h loroethane 
1 56-23-5 Carbon Tetrachloride 
1 108-05-4 Vinyl Acetate 
• 75 -27 -4 Br omod i c h 1 or omet hane 
! 78-87-5 1, 2-Dich loropropane 
!10061-01-5 cis-l,3-Dichloropropene 
! 79-01-6 T n c h loroethene 
1 124-48-1 Dibromochloromethane 

79-00-5 1, 1,2-Tnchloroethane 
1 71-43-2 Benzene I 
I 10061 -02-6 Trans-1. 3-Dich loropropene I 
' 75-25-2 Bromoform ! 
I 108-10-1 4-Methyl-2-Pentanone I 
: 591-78-6 2-Hexanone 1 
1 127-18-4 Tetrachloroethene 1 
1 79-34-5 1, 1 , 2 , 2-Tetrachloroethane I 
I 108-88-3 Toluene 1 
1 108-90-7 Chlorobenzene 1 
1 100-41-4 Ethylbenzene 1 
1 100-42-5 Styrene ! 
' 1330-20-7 Xylene (total) 

1 200. 
1 200. 
1 200. 
1 200. 
1 100. 
I JrW. 
1 100. 
! 100. 
! 100. 
I 100. 

100. 
I 100. 

200. 
100. 
100. 
200. 
100. 
100. 
100. 
93. 

100. 
100. 
100. 
100. 
100. 
200. 
200. 

3600. 
100. 
100. 
100. 
100. 
100. 
1 00. 

1 
1 

IU 
IU 
IU 
IU 
;u 
\-<r(L 
!U 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
!U 
!U 
!U 
IU 
IU 
I J 
IU 
:u 
IU 
IU 
!U 
!U 
IU 
1 
1 

iU 
IU 
IU 
IU 
IU 
! U 
1 
1 

FORM I VOA 1/87 Rev. 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

'.ab Name: PACE 

uab Code: PACE Case No.: EPC 

latrix: (soil/water' WATER 

Sample wt/vol: 5.0 (q/mL) ML 

evel: (low/med) LOW 

" Moisture: not dec. 100. 

Column: (pact /cap) PACK' 

Number TICs found: 0 

31 -31DUP 
Contract: 

SAS No.: SDG No.: 

Lab Sample ID: 3943.1 

: J0L< :M 

Lab File ID: J2S67 

Date Received: 5/29/91 

Date Analyzed: 6/ 4/91 

Dilution Factor: 20.00 

CONCENTRATION UNITS: 
(uq/L or uq/hq) UG/L 

CAS NUMBER 

1. 
_-' • 

' T1 

4. 
c 
-J. 

; 6. 
I 7, 

8. 
9. 

1 10. 
11. 
12. 

; 13. 
14. 
15. 

; 16. 
: 17. 

13. 
, 19. 
! 20. 

21. 
L L • 

i •"•*-* i 

' 24. ! 
__,. 1 

1 2 6 . ! 
' 2 7 . I 
I 28. ! 
1" 29. I 
1 30. ! 
i l 

I COMPOUND NAME ! RT 

— j 

! EST. CONC. ! 0 

j 

• 

j 

FORM I VOA-TIC 1/87 Rf?v, 



1A 
VOL TILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

• 

SI-31TB 
b Name: PACE 

Lab Code: PACE Case No. : EPC 

,latrix: <soi1/water) WATER 

Sample wt/vol: 5.0 (g/mL ) ML 

Level: (low/med> LOW 

. Moisture: not dec. 100. 

rolumn: (pacr/cap) PACK 

Contract: !_ ~ ^ 

SAS No.: SDG No.: 

Lab Sample ID: 3944.0 

Lab File ID: J2S68 

Date Received: 5/29/91 

Date Analyzed: 6/ 4/91 

Dilution Factor: 1.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
'uq/L or uq/r=q) UG/L D 

1 74 
1 74 
» T C 
1 / _J 

1 75 
1 75 
1 67 
I 75 
I -7_T 
i / _J 

I 75 
1 540 
1 67 
I 107 
I 78 
I 71 
I 56 

1 08 
1 75 
I 78 
1 10061 
1 79-
I 124-
1 79-
! 71-
I 10061 -
1 75-
1 1 08 -
1 591-

127 -
I 79-
1 108 -
1 108 -
! 100 -
1 100 -

1330-

-87 
-83 
-01 
-00 
-09 
-64 
-15 
-35 
-34 
-59 
-66 
-06 
-93 
-55 

-05 
-27 
-87 
-01 
-01 
-48-
-00 • 
-43-
-02 • 
•25 • 

•10-
78-
•18-
34-
38-
90-
41 -
42-
20-

_ • 

-9--
-4--
"-| *_> 

-1--
-0 — 
_4__ 

-0 - -

-3--
-6 
-5---
-4---
-4 
-5---
-5 
-6 
-1 __• -_J 

. ~* _ 

-6 

•1 

•4 

5 
O "~ "" *" 

7 
4 
_, 
7 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1 -Dichloroethene 
1,1-Dichloroethane 
1. 2-Dich loroethene (.total ) 
Chloroform 
1, -.'-Dichl or oet hane 
2-Butanone 
1. 1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Di chloropropene 
Trichloroethene 
Dibromochloromethane 
1, 1,2-Trichloroethane 

Benzene • 
Trans-1,3-Dichloropropene I 
Bromoform I 
4-Methyl-2-Pentanone 1 

Tetrachloroethene 1 
1,1,2,2-Tetrachloroethane 1 
Toluene 1 
Chlorobenzene I 
Ethylbenzene 1 
Styrene 1 
Xylene (total ) 1 

1 10. 
1 10. 
1 10. 
1 10. 
, _<. 
1 10. 
I ^ 

< _J. 
1 l_T 
t _J . 
1 CT 
• -J. 
' CT 
1 -I . 

> - cr 
i u . 
i cr 
i -J . 

10. 
c 
-J . 
c _J . 

10. 
5. 
5. 
_,. 
c 

5. 
5. 
c -J. 

5. 
5. 
10, 
10. 
er 
_J . 

er 
-J . 

er 
_J . 
c-
_J. 

cr 
_J • 

cr 
_j • 

IU 
IU 
:u 
iU 
IU 
IU 
IU 
;u 
:u 
IU 
iu 
:u 
IU 
IU 
IU 
IU 
IU 
!U 
IU 
!U 
IU 
IU 
:u 
IU 

;u 
iu 
iu 
!U 
IU 
IU 
IU 
IU 
IU 
IU 
; 

FORM I VOA 1/87 Rev, 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
TFNTATIVELY IDENTIFIED COMPOUNDS 

1 ab Name: PACE 

Lab Code: PACE Case No. 

latrix: (5011/water) WATER 

31-31TB 

EPC 
1 1 

Sample wt/vol: 5.0 (q/mL) ML 

evel: (low/med) LOW 

Moisture: not dec. 100. 

Column: (pact /cap) PACI> 

Number TICs found: 0 

Contract: 

SAS No.: SDG No. 

Lab Sample ID: 3944.0 

Lab File ID: J2968 

Date Received: 5/29/91 

Date Analyzed: 6/ 4/91 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ua/L or uq/Kq) UG/L 

CAS NUMBER 

1. 

1 -j 

4, 

6. 
1 7. 

8. 
9. 

1 10. 
11. 
12. 

; 13. 
14. 
15. 

: is. 
' 17. 

18. 
', 19. 
1 20. 
21. 
*"• ~> 

1 — I * - * 1 

24. ! 
___J . 1 

1 26. I 
' 27. 1 
28. I 

; 29, 1 
1 30. 1 

I COMPOUND NAME 

_ .. ( 

II 
X

3 
ll 

H
 

1 EST. CONC. I 0 

FORM I VOA-TIC 1/87 Rev. 



1A 
VOL' TLE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

fab Name: PACE 

Lab Code: PACE Case No.: EPC 

Matrix: (5011/water) WATER 

iample wt/vol: 5.0 'q/mL) ML 

Level: (low/med' LOW 

Moisture: not dec. 100. 

nolumn: (pact/cap) PACK 

o_: - - 3 

~jT/Tj«-r5"-' 
Contract: 

SAS No.: SDG No.: 

Lab Sample ID: 3947.4 

Lab File ID: J2883 

Date Received: 5/29/91 

Date Analyzed; 6/ 5/S1 

Dilution Factor: 5.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
<uq/L or uq/Kq) UG/L 0 

1 74-87-3 Chloromethane 
i 74 -93-9 Bromomethane 
1 75-01-4 Vinyl Chloride 
! 75 -00 -3 Ch 1 oroethane 
! 75-09-2 Methylene Chloride 
! 67-64-1 Acetone 
I 75-15-0 Carbon Disulfide 
I 75-35-4 1, 1 -Dichloroethene 
1 75-34-3 1. 1 -Dichloroethane 
I 540-59-0 1.2-Dichloroethene (total) 
I 67-66-3 Chloroform 
1 107-06-2 1. 2-Dichloroethane 
1 78-93-3 2-Butanone 
1 71-55-6 1, 1, 1-Trichloroethane 
1 56-23-5 Carbon Tetrachloride 
I 108-05-4 Vinvl Acetate 
1 75 -27-4 Br omod ichlor ome tha ne 
I 78-87-5 1, 2-Dichloropropane 
110061-01-5 cis-1,3-Dichloropropene 
! 79-01 -6 Trichloroethene 
I 124-48-1 Dibromochloromethane 
! 79-00-5 1, 1, 2-Trichloroethane 
I 71-43-2 Benzene 
!10061-02-6 Trans-l.3-Dichloropropene 

75-25-2 Bromoform ! 
1 108-10-1 4-Methyl-2-Pentanone 1 
I 591-78-6 2-Hexanone 1 
1 127-18-4 Tetrachloroethene 
1 79-34-5 1, 1. 2, 2-Tetrachloroethane ! 
I 108-88-3 Toluene ! 
1 108-90-7 Chlorobenzene 1 
1 100-41-4 Ethylbenzene 1 
1 100-42-5 Styrene _ _ ! 
1330-20-7 Xylene (total) 1 

1 50. 
I 50. 
1 50. 

50. 
1 -.c 
I _._,. 

49. 
I 25. 
1 _!5. 
t - . _ • 

1 28. 
_._, . 

, _._< . 

24. 
__,. 
50. 
25. 
25. 
25. 
TI^-I 

W W • 

25. 
25. 
25. 
25. 
25. 
50. 
50. 

780. 
-•er 
-___J • 

— -J • 

'-%__• 
___j . 

25. 

25. 

IU 
IU I 
IU 1 
!U ! 
IU I 
I J 
IU 1 
!U ! 
IU 1 

IU I 
IU 1 
!*-£-, 1 
! J 1 
IU 1 
IU 1 
!U ! 
IU 
!U 
1 l 

:u : 
IU 1 
IU 1 
iu ; 
IU 1 
IU I 
IU 1 
1 1 
) 1 

!U I 
iu : 
!U 
iu : 
IU 
iu ; 

FORM I VOA 1/87 Rev. 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
•"•"NTATIVELY IDENTIFIED COMPOUNDS 

S2-29 
Lab Name: PACE 

Lab Code: PACE Case No.: EPC 

latrix: (.soi 1 /water ) WATER 

Samole wt/vol: 5.0 (q/mL.) ML 

.evel: (low/med) LOW 

". Moisture: not dec. 100. 

Column: (pact-/cap) PACK 

Number TICs found: 0 

Contract: I 

SAS No. : SDG No.: . -

Lab Sample ID: 3947.4 

Lab File ID: J2S83 

Date Received; 5/29/91 

Date Analyzed: 6/ 5/91 

Dilution Factor: 5, 

CONCENTRATION UNITS: 
(uq/L or uq/Kq) UG/L 

- 6 

OO 

CAS NUMBER 

1. 
_J m 

I __ > 

4. 
5. 

; 6. 
: 7. 

a. 
9. 

1 10. 
ii. 
12, 

; 13. 
• 14. 

15. 
1 16. 
' 17. 

18. 
, 19. 
! 20. 
21. ! 
- v , ^ I 

1 -_. W • 1 

24. ! 
-.er i 

26. ! 
27. ! 
28. ! 
29. ! 
30. ! 

1 COMPOUND NAME 1 RT I EST. CONC. 1 Q 

FORM I VOA-TIC 1/87 Rev. 



1A 
VOI TILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

• 
ab Name: PACE 

Lab Code: PACE Case No.: EPC 

Matrix: (soi1/water) WATER 

S3A-29 

~7"3~r~~ 

Sample wt/vol: 5.0 (q/mL) ML 

Level: (low/med) LOW 

''. Moisture: not dec. 100. 

Column: (pact/cap' PACK 

Contract: I 

SAS No.: SDG No.: 

Lab Sample ID: 3948.2 

Lab File ID: J2B70 

Date Received: 5/29/91 

Date Analyzed: 6/ 4/91 

Dilution Factor: 10.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(uq/L or ua/tq) UG/L 0 

I 74-87-3 Chloromethane 
1 74-83-9 Br omome thane 
1 75-01-4 Vinyl Chloride 
I 75 -00 -3 Ch 1 or oe thane 
1 75-09-2 Methylene Chloride 
1 67-64-1 Acetone 
1 75-15-0 Carbon Disulfide 
! 75-35-4 1, 1-Dichloroethene 
1 75-34-3 1, 1 -Di chloroethane 
I 540-59-0 1, 2-Dichloroethene (total) 
! 67-66-3 Chloroform 
1 107-06-2 1. 2-Dichloroethane 
1 78-93-3 2-Butanone 
1 71 -55-6 1. 1, 1 -Tnch loroethane 
1 56-23-5 Carbon Tetrachloride 
1 108-05-4 Vinyl Acetate 
I 75-27-4 Bromodi ch loromethane 
1 78-87-5 1, 2-Di ch loropropane 
1 10061 -01 -5 cis-1,3-Dich loropropene 
1 79-01 -6 Trichloroethene 
1 124-48-1 Dibromochloromethane 1 
I 79-00-5 1, 1,2-Tnchloroethane 

71-43-2 Benzene 1 
1 10061 -02-6 Trans-1, 3-Dich loropropene 1 
1 75-25-2 Bromoform I 
1 108-10-1 4-Methyl-2-Pentanone 1 
1 591-78-6 2-Hexanone 1 
I 127-18-4 Tetrachloroethene 1 
1 79-34-5 1, 1, 2, 2-Tetrachloroethane _1 
1 108-88-3 Toluene 1 
I 108-90-7 Chlorobenzene 1 
1 100-41-4 Ethylbenzene 1 
1 100-42-5 Styrene 1 
1330-20-7 Xylene (total) I 

1 100. 
1 100. 
1 100. 
• 100. 
! 50. 
! 100. 
I 50. 
1 50. 
I 50. 
I 41. 

50. 
50. 
100. 

50. 
100. 
50. 
50. 
50. 
98. 
50. 
50. 
50. 
50. 
'50. 
100. 
100. 

1600. 
50. 
50. 
50. 
50. 
50. 
50. 

1 
i 

!U 
:u 
IU 
IU 
IU 
IU 
IU 
IU 
!U 
1 J 
IU 
IU 
IU 
1 

IU 
IU 
IU 
IU 
IU 
1 
1 

IU 
IU 
IU 
IU 1 
IU 
IU 1 
IU 
1 1 
1 1 

IU ; 
IU 1 
!U 1 
IU 1 
IU 
IU 1 

FORM I VOA 1/87 Rev, 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
TF"TATIVELY IDENTIFIED COMPOUNDS 

Lab Name: PACE 

cab Code: PACE Case No.: EPC 

latrix: (soil/water) WATER 

Sample wt/vol: 5.0 (q/mL) ML 

.eve I: (.low/med) LOW 

".' Moisture: not dec. 100. 

Column: (pact /cap) PAC11 

S3A-29 

Number TICs found: n 

Contract: 

SAS No.: SDG No.:, . 'J 0 

Lab Sample ID: 3948.2 

Lab File ID: J2870 

Date Received: 5/29/91 

Date Analyzed: 6/ 4/91 

Dilution Factor: 10.00 

CONCENTRATION UNITS: 
(uq/L or uq/H q.) UG/L 

CAS NUMBER 

1. 

3. 
4. 
cr _,. 

; 6. 
I 7. 

8. 
9. 

1 10. 
1 1, 
12. 

: 13. 
• 14. 

15. 
1 16. 
: 17. 

is. 
•. 19. 
1 20. 

21. 
-i*-i I 

' _- W . 1 

• 24. 

1 26. ! 
' 2 7 , ! 

28. I 
, 29. 1 
1 30. I 

1 COMPOUND NAME 

• 

1 RT 1 EST. CONC. I Q 

FORM I VOA-TIC 1/87 Rev, 



VOLATILE ORGANICS ANALYSIS DATA SHEET 

• 

nb Name: PACE 

Code: PACE Case No.: EPC 

atrix: (soi1/water) WATER 

Sample wt/vol: 5.0 (q/mL' ML 

I ?vel: (low/med> LOW 

'' Moisture: not dec. 100. 

Column: ipact/cap) PACV 

I S4-29 
Contract: I 

SAS No. : SDG Nny : , (; Q 

Lab Samole ID: 3949.0 

Lab File ID: J2871 

Date Received: 5/29/91 

Date Analyzed: 6/ 4/91 

Dilution Factor: 10.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(uq/L or uq/tqi UG/L 0 

I 74 
1 74 
1 75 
1 75 
1 75 
1 67 
1 75 
1 75 
1 75 
! 540 
1 67 
1 107 
1 78 
1 71 
I 56 
1 108 
1 75 
1 78 
I 10061 
1 79-
1 124-
1 79-
1 71-
1 10061 -
1 75-
1 108 -
1 591-
1 127-
1 79-
1 1 08 -

108-
I 100 -
1 100-

1330 -

-87 
-83 
-01 
-00 
-09 
-64 
-15 
-35 
-34 
-59 
-66 
-06 
-93 
-55 

— t — i 

"__.*_> 
-05 
-27 
-87 
-01 
-01 
-48-
-00 -
-43-
-02 -
•25-
•10-
•78-
•18-
34-
88-
90-
41-
42-
20-

__• 
-9 
-4 
*"* — — W 

-4 
__*-* __ __ 
W 

-0 
_ ' • * _ _ _ _ w 
_•"* _____ 
-3 
-6 
-5 
-4 
-4 
-5 
-5 
-6 

-5 

-6 

•1 

• 4 

—"_______ 
3 
7 
4 
"" _ — — — _j 

7 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1, 1-Dichloroethene 
1,1-Dichloroethane 
1, 2-Dich loroethene < total >___ 
C h 1 o r o f o r m 
1,2-Dic h1o r oe thane 

— :2-Butanone 
1, 1, 1 - T n c h lor oet hane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
T n ch loroethene 

--Dibromochloromethane 1 
— 1, 1, 2-Tnch loroethane 1 

— Benzene • 
--Trans-1,3-Dichloropropene 1 
--Bromoform I 

l-Methyl-2-Pentanone 1 

_. — Hex anu ne , 
--Tetrachloroethene 1 
--1,1,2,2-Tetrachloroethane 1 
--Toluene 1 
--Chlorobenzene 1 
--Ethylbenzene 1 
--Styrene I 
--Xylene (total> 1 

! 100. 
I 100. 
1 100. 
1 100. 
! 50. 
1 100. 
1 50. 
1 50, 
1 50. 
1 50. 
1 50. 

50. 
100. 
41. 
50. 
100. 
50. 
50. 
50. 
77. 
50. 
50. 
50. 
50. 
50. 

100. 
100. 

2300. 
50. 
50. 
50. 
50. 
50. 
50. 

1 

IU 
IU 
IU 
!U 
IU 
:u 
IU 
IU 
IU 
IU 
IU 
iU 
IU 
I J 
IU 
:u 
iu 
IU 
;u 

!U 
IU 
IU 
!U 
IU 
IU 
IU 

! J ? 
IU 
IU 
IU 
IU 
IU 
IU 
1 
1 

FORM I VOA 1/87 Rev, 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
Tr TATIVELY IDENTIFIED COMPOUNDS 

Lab Name: PACE 

Lab Code: PACE Case No.: EPC 

Matrix: (soil/water' WATER 

S4-29 
Contract: 

SAS No.: SDG No.: ^ ( 

Lab Sample ID: 3949.0 

U 

Sample wt/vol: 5.0 tq/mL) ML Lab File ID: J2971 

_evel: (low/med) LOW Date Received: 5/29/91 

7. Moisture: not dec. 100. Date Analyzed: 6/ 4/91 

Column: (pact/cap) PACK Dilution Factor: 10,00 

Number TICs found: 
CONCENTRATION UNITS: 
( uq/L or uq/t* q ) UG/L 

CAS NUMBER 

1. 
2. 

1 w • 

4. 

6. 
! 7, 

8. 
9. 

1 10. 
11. 
12. 

1 13. 
' 14. 

15. 
; 16. 
1 17. 

18. 
19. 

1 20. 
21. ! 
L L • 1 

1 --W • 1 

' 24. ! 
— _ , . • 

1 26, I 
• 27. : 

23. ! 
, 29. ! 
1 30. 

I COMPOUND NAME 

-

1 RT 1 EST. CONC. 

I * 

I 

I 0 

FORM I VOA-TIC 1/87 Rev, 
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DATA VALIDATION REPORT 

FOR 

ENVIRONMENTAL PROJECT CONTROL, INC. 

WELLS G&H PROJECT 

TREATMENT SYSTEM SAMPLING 

VOLATILES ANALYSES DATA 

METHOD 52 4.2 ANALYSES 

Samples Collected 5/28/91 

Chemical Analyses Performed By 

PACE, Incorporated 

August 20, 1991 

By: 

Trillium, Inc. 
7A Grace's Drive 

Coatesville, PA 19320 
( 2 1 5 ) 3 8 3 - 7 2 3 3 

TRILLIUM.« 



Tt, TRILLIUM, 
EXECUTIVE SUMMARY 

Data quality for samples in this sample delivery group was 
good. 

Detection limits were estimated in Sample S6-31TB because 
internal standard areas were below QC limits. 

Cooler temperature upon receipt of samples by the laboratory 
L5°C. Temperatures outsi 

affect the volatile compounds, 
was 15°C. Temperatures outside the 4°C +2°C range may adversely 

Validation of organic data is conducted in conformance with 
Environmental Protection Agency (EPA) Functional Guidelines for 
Evaluating Organics Analyses, February 1, 1988, with 
modifications by EPA Region I, November 1, 1988. 

Based on the supporting documentation, qualifier codes may 
be added, deleted, or modified by the data validator. Final 
results are either qualified or unqualified. Unqualified (valid) 
results mean that the reported values may be used without 
reservations. Validator qualified results are annotated with the 
following codes in accordance with the Functional Guidelines: 

U - The material was analyzed for, but was not detected 
above the level of the associated value. The 
associated value is either the sample quantitation 
limit or the sample detection limit. 

J - The associated value is an estimated quantity. 

R - The data are unusable (Note: analyte may or may not be 
present). 

UJ - The material was analyzed for, but was not detected. 
The associated value, which is either the sample 
quantitation limit or the sample detection limit, is an 
estimate and may be inaccurate or imprecise. 

These codes are used on the accompanying data summary sheets 
to qualify some of the results. 



Tt, TRILLIUM. 
Case Narrative 

Five treatment system samples were collected and submitted 
to PACE, Inc. on May 28, 1991. The laboratory was requested to 
perform volatile organics analyses (VOA) using Method 524.2. The 
analyte list for this method was amended pursuant to the QA/QC 
Plan for this project. 

The samples included in this Sample Delivery Group (SDG) 
are: 

Client ID 

S1-31FB 
S5-26 
S6-31 
S6-31DUP 
S6-31TB 

Sample S6-31TB was incorrectly referred to throughout the 
data package as S6-31FB. 

Lab ID 

3945 
3950 
3951 
3952 
3953 

Date of Collection 

05/28/91 
05/28/91 
05/28/91 
05/28/91 
05/28/91 



-̂ h TRILLIUM, 
V o l a t i l e s 

The requirements to be checked in validation are listed 
below. 

I. Holding Times 

II. GC/MS Tuning 

III. Calibration 

A. Initial 

B. Continuing 

IV. Blanks 

V. Surrogate Recovery 

VI. Matrix Spike/Matrix Spike Duplicate 

VII. Field Duplicates 

VIII. Internal Standards Performance 

IX. TCL Compound Identification 

X. Compound Quantitation and Reported Detection Limits 

XI. Tentatively Identified Compounds 

XII. System Performance 

XIII. Overall Assessment 



.Tr, TRILLIUM, 
I. Holding Times 

All samples were analyzed within the 14-day holding time for 
preserved samples. 

II. GC/MS Tuning 

GC/MS tuning and mass calibrations were within criteria. 

III. Calibration 

Areas were manually integrated for one or more compounds in 
each of the standards in this data package. No evaluation of 
these manual integrations can be performed, as no hard copy 
documentation was provided. Such documentation has been 
requested from the laboratory. The validation has been completed 
on the assumption that the manual integrations done and reported 
by the laboratory were valid and correct. No sample data appear 
to be affected. 

A. Initial 

Initial calibration criteria were met on 5/23/91. Initial 
calibration criteria were met on 6/10/91 with the exception of 
the % difference for 1,1,2,2-tetrachloroethane (actual 38.24; 
criteria 30). Data were not affected. Neither trichloroethene 
nor methylene chloride was included in the 0.2 ppb standard for 
the 6/10/91 initial calibration. This was inappropriate but did 
not affect data quality. Initial calibration criteria were met 
on 6/11/91. 

B. Continuing 

Continuing calibration criteria were met on 6/7/91 with the 
exception of the % difference for vinyl chloride (actual 38.56; 
criteria 25). Data were not affected. 

IV. Blanks 

The trip blank, field blank, and method blanks were clean. 

V. Surrogate Recovery 

The recovery for toluene-d8 was above QC criteria for Sample 
S6-31TB. This sample was rerun with acceptable results; however, 
the rerun was performed more than 12 hours after the preceding 
BFB tune. No positive results were reported for Sample S6-31TB; 
detection limits were qualified as estimated. 



Tt TRILLIUM, 
All other surrogate recoveries were within acceptance 

criteria. 

VI. Matrix Spike/Matrix Spike Duplicate 

A matrix spike (MS) and matrix spike duplicate (MSD) were 
performed on Sample S6-31. Data were within QC criteria. 

VII. Field Duplicates 

Samples S6-31 and S6-31DUP were submitted as duplicate 
samples. No compounds were detected in either sample. 

VIII. Internal Standards Performance 

Internal standard areas were below criteria in Sample S6-
31TB for all three internal standards. No positive results were 
reported for this sample; however, all detection limits were 
previously estimated. 

All other internal standards areas and retention times were 
acceptable. 

IX. TCL Compound Identification 

TCL compound identifications were acceptable. 

X. Compound Quantitation and Reported Detection Limits 

The laboratory performed a practical quantitation limit 
(PQL) study for the Method 524.2 analyses for this project on 
October 15, 1990. Method detection limits (MDLs) determined 
through that PQL study should have been used for reporting 
purposes for these treatment system samples. MDLs determined 
through the PQL study were as follows: 

Compound MDL fuq/L) 

Vinyl Chloride 0.48 
Chloroethane 0.49 
Methylene Chloride 4.41 
1,1-Dichloroethene 0.67 
1,1-Dichloroethane 0.54 
trans-1,2-Dichloroethene 0.50 
Chloroform 0.53 
1,2-Dichloroethane 0.52 



TRILLIUM, 

Compound MDL ( u q / L ) 

1,1,1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-l,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
m-Xylene 
o-, p-Xylene 
1,2-Dichloroethane-d4 
Toluene-d8 
Broroofluorobenzene 

.44 

.43 

.38 
,45 
.33 
,42 
,33 
,43 

0.58 
0.07 
0.49 
0.51 
.44 
.45 
,44 
,51 
,48 
,93 
,50 
,45 
36 

Methylene chloride was reported in Samples S6-31 and S6-
31DUP at concentrations below the MDL determined by the PQL study 
for this project. The methylene chloride concentrations in these 
samples were corrected to be "ND." 

The result reported for 1,1,1-trichloroethane in Sample S5-
26 (28 ug/L) was beyond the calibration range of the instrument 
(25 ug/L). This result met precision and accuracy criteria. 

All other results and detection limits were acceptable with 
regard to the supporting data. 

XI. Tentatively Identified Compounds 

One tentatively identified compound was reported in the trip 
blank at a retention time of 20.96. No other TICs were reported 
for this sample delivery group. 

XII. System Performance 

System performance was acceptable. 



Tt TRILLIUM, 
XIII. Overall Assessment of Data for a Case 

Methylene chloride was corrected to be "ND" in Samples S6-31 
and S6-31DUP. 

Detection limits were estimated in Sample S6-31TB. 

All other results were acceptable as reported. 



UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.; 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

Project* 810529.50lO 0 0 3 0 

MODIFIED 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5-

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0039458 
05/23/91 
05/29/91 
Sl-31 FB 

NO 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
NO 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Oichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1.1,2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

Project* 810529 . ^ 0 3 4 

Units 

MODIFIED 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

MDL 

95 0039504 
05/23/91 
05/29/91 
S5-26 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5-

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

ND 
ND 
ND 
1.5 
2.1 
ND 

ND 
ND 
ND 
28 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

Project* 810529.501 o55'cm 

MODIFIED 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
6.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0039512 
05/23/91 
05/29/91 
S6-31 

ND 
ND 
>*>'„) t> 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
NO 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

NO 
NO 

\\7 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



UNIFIRST/ENSR Pro jec t * 810529.501 00046 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 MODIFIED 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1.1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5-

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0039520 
05/23/91 
05/29/91 
S6-31 DUD 

NO 
ND 
W ? \JD VV> 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
NO 
ND 

ND 
ND 

w 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



UNIFIRST/ENSR Project* 81O529P5@l0 5 1 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.1 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

MODIFIED 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5-

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0039539 
05/23/91 
05/29/91 
S6-31 « - " 

ND &J ,; ) 
NO 
ND 
ND 
NO 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

NO 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
NO 
ND 
NO 

NO 
ND J 

i r 

.rtCC"11 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



kv 
IE 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: 

Lab Code: 

Ac? j7c 

Case No.: 

Contract: 

SAS No.: 

0 0 0 5 2 

EPA SAMPLE NO. 

SDG N o . 

Matrix: (soil/water) U)e tU^ 

Sample wt/vol: (g/mL) 

Level: (low/med) 

% Moisture: not dec. 

Column: (pack/cap) C o p 

Number TICs found: / 

L a b S a m p l e I D : 3 ? C 3 </ 

L a b F i l e I D : > / g / / - > • _ " 

Date Received: 

Date Analyzed: (»//o/ 'i 

Dilution Factor: 

ffah/ 
i / 

CONCENTRATION U N I T S : 
( u g / L o r u g / K g ) 

CAS NUMBER 

1. 
2." 
3." 
4." 
5." 
6." 
7." 
8." 
9." 

10." 
11." 
12." 
13." 
14." 
15." 
16." 
17." 
18." 
19." 
20." 
21." 
22." 
23." 
24." 
25." 
26." 
27. 
28. ~ 
29. 
30." 

COMPOUND NAME 

L U / ^ ' i > > ^ ^ 

RT 

3Q.9C 

E S T . CONC. 

j r fyjiL 

FORM I VOA-TIC 1 / 8 7 R e v . 



Tt TRILLIUM,. 
DATA VALIDATION REPORT 

FOR 

ENVIRONMENTAL PROJECT CONTROL, INC. 

WELLS G&H PROJECT 

TREATMENT SYSTEM SAMPLING 

INORGANIC ANALYSES DATA 

Samples Collected 5/28/91 

Chemical Analyses Performed By 

PACE, Incorporated 

August 20, 1991 

By: 

Trillium, Inc. 
7A Grace's Drive 
Coatesville, PA 19320 
(215) 383-7233 



Tt, TRILLIUM, 
EXECUTIVE SUMMARY 

Metals a n a l y t i c a l da t a p r e s e n t e d for t h i s sample d e l i v e r y 
group were f a i r . Much of t h e da t a was q u a l i f i e d as e s t i m a t e d . 
In a d d i t i o n , s e v e r a l p o s i t i v e sample r e s u l t s were r e j e c t e d due t o 
b lank c o n t a m i n a t i o n . A l l u n q u a l i f i e d sample d a t a may be used 
wi thout r e s e r v a t i o n . 

V a l i d a t i o n of i n o r g a n i c l a b o r a t o r y d a t a i s conduc ted i n 
conformance wi th Region I Labora to ry Data V a l i d a t i o n F u n c t i o n a l 
G u i d e l i n e s f o r E v a l u a t i n g I n o r g a n i c s A n a l y s e s ( 2 / 8 9 ) and 
a s s o c i a t e d c h e c k l i s t . T h e s e g u i d e l i n e s and c h e c k l i s t a r e 
i n t e n d e d t o e v a l u a t e d a t a on a t e c h n i c a l b a s i s r a t h e r t h a n a 
c o n t r a c t compliance b a s i s for chemical a n a l y s e s conducted under 
t h e USEPA's Con t r ac t Labora to ry Program (CLP) and assumes t h a t 
t h e d a t a p a c k a g e i s p r e s e n t e d i n a c c o r d a n c e w i t h t h e CLP 
r e q u i r e m e n t s . In a d d i t i o n , t h e d a t a package i s assumed t o 
r e p r e s e n t t he b e s t e f f o r t s of t he l a b o r a t o r y and has a l r eady been 
s u b j e c t e d t o a d e q u a t e and s u f f i c i e n t q u a l i t y r ev i ew p r i o r t o 
submission for v a l i d a t i o n . 

Resu l t s of ana lyses a re r epo r t ed by the l a b o r a t o r y as e i t h e r 
q u a l i f i e d or u n q u a l i f i e d . U n q u a l i f i e d r e s u l t s mean t h a t t h e 
r e p o r t e d v a l u e s may be used w i t h o u t r e s e r v a t i o n s . Q u a l i f i e d 
r e s u l t s i n d i c a t e a n o n r o u t i n e (with r e s p e c t t o CLP p rocedures ) 
s i t u a t i o n o c c u r r e d d u r i n g t h e c o u r s e of a n a l y s i s . V a r i o u s 
q u a l i f i e r codes a s s o c i a t e d with t he numerical r e s u l t s a r e used by 
t h e l a b o r a t o r y t o d e n o t e s p e c i f i c i n f o r m a t i o n r e g a r d i n g t h e 
a n a l y t i c a l r e s u l t s . During the p rocess of v a l i d a t i o n , l a b o r a t o r y 
q u a l i f i e d and u n q u a l i f i e d da t a a r e v e r i f i e d a g a i n s t s u p p o r t i n g 
documentat ion. Based on the suppor t ing documentat ion, q u a l i f i e r 
codes may be added, d e l e t e d , or modif ied by t h e da t a v a l i d a t o r . 
F ina l r e s u l t s a r e e i t h e r q u a l i f i e d or u n q u a l i f i e d . Unqua l i f i ed 
r e s u l t s s t i l l mean t h a t t h e r e p o r t e d v a l u e s may be used w i thou t 
r e s e r v a t i o n s . Va l ida to r q u a l i f i e d r e s u l t s a r e annota ted with t he 
fol lowing codes in accordance with t he Funct iona l Gu ide l i ne s : 

U - The m a t e r i a l was a n a l y z e d f o r , bu t was no t d e t e c t e d 
a b o v e t h e l e v e l of t h e a s s o c i a t e d v a l u e . The 
a s s o c i a t e d v a l u e i s e i t h e r t h e sample q u a n t i t a t i o n 
l i m i t or the sample d e t e c t i o n l i m i t . 

J - The a s s o c i a t e d value i s an es t imated q u a n t i t y . 

R - The da t a a r e unusab le (Note: Analy te may or may not 
be p r e s e n t ) . 



T TRILLIUM, 
UJ - The material was analyzed for, but was not detected. 

The associated value, which is either the sample 
quantitation limit or the sample detection limit, is an 
estimate and may be inaccurate or imprecise. 

These codes are used on the accompanying data summary sheets 
to qualify some of the results. 



Tt, TRILLIUM, 
Inorganic Data Validation 

for 

Environmental Project Control, Inc. 

Samples Collected 4/26/91 

Case Narrative 

This group contained five treatment system samples including 
one field blank to be analyzed for metals and cyanide. 

Samples validated in this report are noted below: 

Client ID 

Sl-31 

S1-31FB 

S6-31 

S1A-29 (I] 

Cyanide 

Cyanide 

Cyanide 
tron only) 

S2-29 (Iron only) 

Lab ID 

3954 
3960 
3956 
3962 
3957 
3963 
3958 
3959 

Date of Collection 

5/28/91 

5/28/91 

5/28/91 

5/28/91 
5/28/91 

The areas reviewed during validation are listed below. 



Tt, TRILLIUM, 
CLP inorganics Data Validation 

I. Holding Times 

II. Calibration 

III. Blanks 

IV. ICP Interference Check Sample 

V. Matrix Spike Sample Analysis 

VI. Duplicate Sample Analysis 

VII. Laboratory Control Sample Analysis 

VIII. Furnace Atomic Absorption Analysis 

IX. ICP Serial Dilution Analysis 

X. Detection Limits 

XI. Sample Result Verification 

XII. Overall Assessment 



^ T TRILLIUM, 
Data Validation 

I. Holding Times 

All metals analyses were conducted within acceptable holding 
times. 

Cyanide analyses were conducted, within acceptable holding 
times. 

II. Calibration 

Calibrations for metals were satisfactory. 
Calibration for cyanide was satisfactory-
One of the standards analyzed to establish the calibration 

curve for AA must be at the CRDL. The CRDL for antimony is 60 
ppb, and the highest standard analyzed was 45 ppb. Since 
antimony was not detected above 20 ppb in any sample (including 
the matrix spike), data quality was not affected. 

A standard at twice the CRDL was analyzed for ICP analytes. 
All analytes met the acceptance criteria with the exception of 
silver which was not recovered. The SOW states that "if the 
2xCRDL standard for ICP is not within + 20% of the true value, 
results near the CRDL are questionable. Estimate (J) positive 
results less than 3xCRDL and (UJ) non-detected results." All 
recoveries were acceptable. 

III. Blanks 

No preparation or calibration blanks were above the CRDLs or 
less than the negative CRDLs. 

Continuing calibration blank for lead (0.9 ppb) and selenium 
(1.0 ppb) were greater than the IDLs. 

The field blank contained copper (5.0 ppb), iron (277 ppb), 
lead (0.9 ppb), manganese (2 ppb), silver (14 ppb), sodium (526 
ppb), vanadium (7.0 ppb), and zinc (29 ppb). 

Values at or below the action level (five times the highest 
blank value) were qualified with a "U" at the reported value. 
Copper, iron, lead, manganese, silver, vanadium, and zinc results 
were affected. 

Detection limits were raised for antimony (0.9) and thallium 
(1.1) because of the negative blank values. 



Tt TRILLIUM, 
IV. ICP Interference Check Sample 

Interference check sample results were satisfactory. 

V. Matrix Spike Sample Analysis 

Matrix spike analyses were satisfactory except for barium 
(9.0% recovery), selenium (66% recovery), silver (46% recovery), 
and thallium (62.8% recovery). Positive results for the above 
analytes were qualified as estimated (J). Detection limits for 
selenium, silver, and thallium were qualified as estimated (UJ). 
Detection limits for barium were qualified as rejected (R). 

VI. Duplicate Sample Analysis 

Duplicate analyses were satisfactory. 

VII. Laboratory Control Sample Analyses 

Laboratory control sample results were satisfactory. 

VIII. Furnace Atomic Absorption Analysis 

Duplicate injections were performed for all samples and 
agreed within +20%. 

IX. ICP Serial Dilution Analysis 

Serial dilutions were conducted on Sl-31. All results met 
the validation criteria of 15%. 

X. Detection Limits 

Instrument detection limits (IDLs) should be less than the 
contract required detection limits (CRDLs). The IDL reported for 
mercury is equal to its CRDL. Mercury was not detected in any of 
the samples, so no data were qualified. 

XI. Sample Result Verification 

Sample results were acceptable as qualified. 



Tt. TRILLIUM, 
X I I . O t h e r QC 

Samples were not analyzed for total and dissolved metals. 
Therefore, no additional QC was available. 

XIII. Overall Assessment 

Continuing calibration blank for lead (0.9 ppb) and selenium 
(1.0 ppb) were greater than the IDLs. 

The field blank contained copper (5.0 ppb), iron (277 ppb), 
lead (0.9 ppb), manganese (2 ppb), silver (14 ppb), sodium (526 
ppb), vanadium (7.0 ppb), and zinc (29 ppb). 

Values at or below the action level (five times the highest 
blank value) were qualified with a- "U" at the reported value. 
Copper, iron, lead, manganese, silver, vanadium, and zinc results 
were affected. 

Detection limits were raised for antimony (0.9) and thallium 
(1.1) because of the negative blank values. 

Matrix spike analyses were satisfactory except for barium 
(9.0% recovery), selenium (66% recovery), silver (46% recovery), 
and thallium (62.8% recovery). Positive results for the above 
analytes were qualified as estimated (J). Detection limits for 
selenium, silver, and thallium were qualified as estimated (UJ). 
Detection limits for barium were qualified as rejected (R)• 



U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
sra SAMPLE NO, 

t r t * * 

I .b Name: PACE_INCORPORATED 

Lab C o d e : C a s e N o . : 

> trix (soil/water): WATER 

:~vel (low/med): LOW 

I Solids: 0 

Contract: EPC (V#fr?tO 
Sl-31 

00019 
SAS No. SDG No.: Sl-31 

Lab Sample ID: 3954.7 

Date Received: 05/29/91 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

olor Before: 

i" .or After: 
_• 

omments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

1 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium_ 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium_ 
Silver 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 
Cyanide 

Concentration 

195 

0.00 " 
1.0 

17.0 
1.1 
3.0 

88400 
9.5 
6.4 
6.0 
131 

0.90 
10300 
3.0 

0.20 
8.6 

2650 
0.50 
24.0 

73000 
0 70 
6.0 
132 

C 

U 

U 

u 
u 
u 

u 
u 
Sr 

sr 

sr 
u 
u 
* 
u 

-5-

Q 

• 

.=_*_-£ 

fT|T>if 

•*Tfrr 

WN__. 

M 

P 
F 
F 
P 
P 
P 
P 
P 
P 
P 
P 
F 
P 
P 
CV 
P 
P 
F 
P 
P 
F 
P 
P 
NR 

^ 
a 

COLORLESS 

COLORLESS 

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

L^ F_ I.Ktf" 
U 
U 

Texture: 

Artifacts; 

FORM I - IN 7/87 



U . S . EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
ERT SAMPLE NO. 

*J% fr/n]*' 00610 
' .ab Name: PACE_INCORPORATED 

Lab Code: Case No. 

[atrix (soil/water): WATER 

T,evel (low/med) : LOW 

t. Solids: 0 

Contract: EPC_ 

SAS No.: 

S1-31FB 

SDG No.: Sl-31 

Lab Sample ID: 3956.3 

Date Received: 05/29/91 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

Color Before; 

C dor After: 

Comments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium_ 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium_ 
Silver 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 
Cyanide 

Concentration 

195 
n. nn 
1.0 

12.5 
1.1 
3.0 
448 
9.5 
6.4 
5.0 
277 

0.90 
509 
2.0 

0.20 
8.6 
760 
0.50 
14.0 
526 

7.0 
29.0 

C 

U 

U 
A3 
U 
U 
U 
U 
U 
B 

J-
U 
B 
U 
U 
U 
U 

ST 

sr 

Q M 

P 
F 
F 
P 
P 
P 
P 
P 
P 
P 
P 
F 
P 
P 
CV 
P 
P 
F 
P 
P 
F 
P 
P 
NR 

COLORLESS 

COLORLESS 

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

R 

"_T 

l.l uf 

Texture: 

Artifacts: 

FORM I - IN 7/87 



U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
_Sf SAMPLE NO, 

' ib Name: PACE_INCORPORATED 

Lab Code: Case N o . : 

, i t r i x ( s o i l / w a t e r ) : WATER 

Tevel ( l o w / m e d ) : LOW 

i S o l i d s : 0 

C o n t r a c t : EPC 0 Q Q 2 

SAS N o . : 

L 
S6-31 

SDG No.: Sl-31 

Lab Sample ID: 3957.1_ 

Date Received: 05/29/91 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium_ 
Silver 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 
Cyanide 

Concentration 

195 
to on 
U i o U 
1.0 

16.0 
1.1 
3.0 

89200 
9.5 
6.4 
5.0 . 

97.7 
1.8 

10400 
3.0 

0.20 
8.6 
2550 
0.50 
9.0 

75800 
o-r^e— 
4.2 
113 

C 

U 
44 
U 

U 

U 

u 
u 
u 
Sr 
U 

sr 
* 
u 
u 
Sr 
u 
Sr 

-tr 

u 

Q 

~-— — — 

• 

-WW* 
'__*___ 

rju 

M 

P 
F 
F 
P 
P 
P 
P 
P 
P 
P 
P 
F 
P 
P 
CV 
P 
P 
F 
P 
P 
F 
P 
P 
NR 

cr 

u 

ucr 

*lor Before: 

'Tlor After: 

_. 
omments: 

r 
fc 

COLORLESS 

COLORLESS 

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

M US" 

Texture: 

Artifacts; 

FORM I - IN 7/87 



ib Name: PACE_INCORPORATED 

Lab Code: Case No 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Contract: EPC Q 0 0 2 f 

SAS No.: 

EPA SAMPLE NO. 

S1A-29 

itrix (soil/water): WATER 

: rvel (low/med): LOW 

s Solids: 0 

SDG No.: Sl-31 

Lab Sample ID: 3958.0 

Date Received: 05/29/91 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

oUor Before: 

ilLor After: 

omments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium_ 
Silver 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 
Cyanide 

Concentration 

97.7 

C 

U 

Q M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

COLORLESS 

COLORLESS 

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

Texture: 

Artifacts; 

FORM I - IN 7/87 



U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
zW SAMPLE NO. 

ib Name: PACE_INCORPORATED 

.,ab Code: Case No. : 

.trix (soil/water): WATER 

-wel (low/med): LOW 

.- Solids: 0 

Contract: EPCO 0 0 ? 3 

SAS No.: 

S2-29 

SDG No.: Sl-31 

Lab Sample ID: 3959.8_ 

Date Received: 05/29/91 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

__or Before; 

c' .or After: 

onunents: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium_ 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium_ 
Silver 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 
Cyanide 

Concentration 

2330 

C Q M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

COLORLESS 

COLORLESS 

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

• 

Texture: 

Artifacts: 

FORM I -•IN 7/87 



U.S. EPA - CLP 

EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

ib Name: PACE_INCORPORATED 

Lab Code: Case N o . : 

i t r i x ( s o i l / w a t e r ) : WATER 

e v e l ( l o w / m e d ) : LOW 

, S o l i d s : 0 

C o n t r a c t : EPC_ 

SAS N o . : 

JLQO 24 
S l - 3 1 

SDG N o . : S l - 3 1 

Lab Sample ID: 3960.1 

Date Received: 05/29/91 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

c_or Before: 

c .or After: 
_r 

comments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium_ 
Silver 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 
Cyanide 

Concentration 

10 

C 

U 

Q M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AS 

Clarity Before: 

Clarity After: 

Texture: 

Artifacts; 

FORM I - IN 7/87 



U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
E W SAMPLE NO. 

" ib Name: PACE_INCORPORATED 

Lab C o d e : C a s e N o . : 

itrix (soil/water): WATER 

'̂ vel (low/med): LOW 

, Solids: 0 

Contract: BftQ 2 5 

SAS No.: 

S1-31FB 

SDG No.: Sl-31 

Lab Sample ID: 3962-8_ 

Date Received: 05/29/91 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

c^or Before: 

c' or After: 

omments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium_ 
Silver 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 
Cyanide 

Concentration 

10 

C 

U 

Q M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AS 

Clarity Before: 

Clarity After: 

Texture: 

Artifacts: 

FORM I - IN 7/87 



U.S. EPA - CLP 

EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

b Name: PACE INCORPORATED 

Lab Code: Case No.: 

Contract: CkS,«9_2_6_ 

SAS No.: 

S6-31 

SDG No.: Sl-31 

• trix (soil/water): WATER 

;-vel (low/med): LOW 

\ Solids: 0 

Lab Sample ID: 3963.6 

Date Received: 05/29/91 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

olxor Before: 

c or After: 

omments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium_ 
Silver 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 
Cyanide 

Concentration 

10 

C 

U 

Q M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AS 

Clarity Before: 

Clarity After: 

Texture: 

Artifacts; 

FORM I -•IN 7/87 
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DATA VALIDATION REPORT 

FOR 

WELLS G&H PROJECT 

TREATMENT SYSTEM SAMPLING 

SEMIVOLATILES ANALYSIS DATA 
Samples Collected May 28, 1991 

Chemical Analyses Performed by: 

PACE, Incorporated 

August 19, 1991 

By: 

Trillium, Inc. 
7A Grace's Drive 

Coatesville, PA 19320 
(215) 383-7233 
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EXECUTIVE SUMMARY 

All three samples in this Sample Delivery Group (SDG) were re-
extracted and re-analyzed well beyond the established holding time 
due to a problem with the method blank in the original extraction 
batch. All re-extraction analysis results are estimated (J, UJ). 

Results for 4-nitroaniline and 3,3•-dichlorobenzidine were 
rejected in all original and re-extracted samples; detection limits 
for 3-nitroaniline were estimated in all original and re-extracted 
samples. Detection limits for 4-chloroaniline a di-n-
butylphthalate were estimated in the re-extracted samples only. 

Results reported for diethyl phthalate in the three re-
extracted samples were rejected as blank contaminants, and modified 
to "10 U" for reporting purposes. A positive result reported for 
N-nitroso-di-n-propylamine in Sl-31 FB was rejected as a false 
positive, and modified to "10 U" for reporting purposes. 

Bis(2-ethylhexyl)phthalate was detected in S6-31RE at 150 ug/L 
and was not detected in the original run of this sample; this 
phthalate also was not detected in any of the blanks in this SDG, 
but is a very common laboratory contaminant. Its presence in this 
sample should be considered suspect. 

No tentatively identified compounds were reported in any of 
the samples in this SDG, but one large early-eluting peak 
(retention time approximately 6.5 minutes) is clearly visible in 
Sample Sl-31, Sample S1-31RE, and both the MS and MSD pairs. The 
lab has been requested to provide documentation of this peak to 
complete the data package. 

With the qualifications and modifications described above, 
there are no reportable TCL compounds and a single potentially 
reportable TIC in the samples in this SDG. It is recommended that 
the original analysis results be used in favor of the re-extracted 
sample data. 

Problems identified on the Chain of Custody (COC) records 
include: (1) 3 COC's are included although only 2 are pertinent to 
this data package; (2) affiliations are not included with any of 
the transfer signatures; (3) cold storage of the samples is not 
documented; (4) separate entries should not be made for MS/MSD 
samples; and (5) documentation of corrections is inconsistent. In 
addition, the Case Narrative states that the samples were received 
at the laboratory on May 20, 1991; it is clear from the COC records 
that the samples did not arrive until May 21, 1991. 
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Validation of the data package is conducted in conformance 

with Environmental Protection Agency (EPA) Functional Guidelines 
for Evaluating Organics Analyses, February 1, 1988, with 
modifications by EPA Region I, November 1, 1988. 

Based on the supporting documentation, qualifier codes may be 
added, deleted, or modified by the data validator. Final results 
are either qualified or unqualified. Unqualified (valid) results 
mean that the reported values may be used without reservations. 
Validator-qualified results are annotated with the following codes 
in accordance with the Functional Guidelines: 

U - The material was analyzed for, but was not detected above 
the level of the associated value. The associated value is 
either the sample quantitation limit or the sample detection 
limit. 

J - The associated value is an estimated quantity. 

R - The data are unusable (Note: Analyte may or may not be 
present.) 

UJ - The material was analyzed for, but was not detected. The 
associated value, which is either the sample quantitation 
limit or the sample detection limit, is an estimate and may be 
inaccurate or imprecise. 

These codes are used on the accompanying Form I's copied from 
the data package to qualify some of the results as appropriate 
based on the findings of the data review. 
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Case Narrative 

Five water samples (including separate samples for matrix 
spike/matrix spike duplicate) were collected on May 28, 1991 and 
received by Pace, Inc. on May 29, 1991. Analysis of semivolatile 
organic compounds according to EPA Contract Laboratory Program 
(CLP) Statement of Work 2/88 was performed. 

The following samples are included in this Sample Delivery 
Group (SDG): 

Client ID Lab ID Collection Date 

Sl-31 3964 5/28/91 
Sl-31 FB 3965 5/28/91 
S6-31 3966 5/28/91 

Semivolatiles analysis results for these samples were reported by 
the laboratory under Project Number 810529.501. 
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Semivolatiles 

The areas reviewed during the semivolatiles validation procedure 
are listed below. 

I. Holding Times 

II. GC/MS Tuning 

III. Calibration 

A. Initial 

B. Continuing 

IV. Blanks 

V. Surrogate Recovery 

VI. Matrix Spike/Matrix Spike Duplicate 

VII. Field Duplicates 

VIII. Internal Standards Performance 

IX. TCL Compound Identification 

X. Compound Quantitation and Reported Detection Limits 

XI. Tentatively Identified Compounds 

XII. System Performance 

XIII. Overall Assessment 
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Holding Times 

All samples were extracted and analyzed within the established 
holding times. Due to an error in the preparation of the method 
blank with the original extraction batch, all samples were re-
extracted almost 3 weeks after collection; this is well outside the 
7-day established holding time. All results for the re-extracted 
sample analyses are estimated, "J" or "UJ". 

The COC records do not indicate that the samples were placed 
in cold storage in the field, at the time of collection. It can be 
inferred that the samples were placed in coolers from the notations 
of cooler temperatures made on 5/29/91 on the COC's. Cold storage 
is a form of preservation and must be documented, or the validator 
must assume it was not performed. No qualifiers are applied to the 
results in this case. 

II. GC/MS Tuning 

GC/MS tuning and mass calibrations were within criteria. 

III. Calibration 

Manual areas were integrated for one or more compounds in most 
of the standards in this data package. No evaluation of these 
manual integrations can be done as no hardcopy documentation is 
provided. The validation has been completed on the assumption that 
the manual integrations done and reported by the laboratory were 
valid and correct. No internal standard (IS) or surrogate peaks 
were manually integrated; data do not appear to be affected. 

A. initial 

All samples in this SDG were analyzed under an initial 
calibration (IC) performed on 6/19/91. All criteria were met for 
this calibration with the exception of the Percent Relative 
Standard Deviation (%RSD) for 4-chloroaniline (37.5), 3-
nitroaniline (41.4), and 3,3'-dichlorobenzidine (44.7). No data are 
affected. 

All samples in this SDG were re-analyzed under an IC performed 
on 6/25/91. Response Factors (RF) for two compounds are below the 
0.05 minimum criterion: 4-nitroaniline (0.040) and 3,3'-
dichlorobenzidine (0.039). Detection limits for these two analytes 
are rejected in Samples S1-31RE, Sl-31 FBRE, and S6-31RE. In 
addition, the following %RSD's exceeded the maximum 30% criterion: 
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Naphthalene (37.4) 
4-Chloroaniline (50.9) 
Acenaphthylene (37.5) 
3-Nitroaniline (51.9) 
Diethyl phthalate (46.0) 
Fluorene (34.7) 
Di-n-butyl phthalate (55.6) 

Detection limits for 4-chloroaniline, 3-nitroaniline, and di-n-
butyl phthalate are qualified as estimated, "UJ", in Samples Sl-
31RE, S1-31FBRE, and S6-31RE. 

B. Continuing 

Samples Sl-31, S1-31FB, and S6-31 were also run under a 
continuing calibration (CC) standard on 6/21/91. All criteria were 
met in this calibration except the RF's for 4-nitroaniline (0.045) 
and 3,3'-dichlorobenzidine (0.048), and the %D for 3-nitroaniline 
(64.2), 2,4-dinitrophenol (43.8), 2,4-dinitrotoluene (26.6), 4-
nitroaniline (46.4), and 3,3'-dichlorobenzidine (36.8). Detection 
limits for 4-nitroaniline and 3,3'-dichlorobenzidine were rejected 
in Samples Sl-31, Sl-31 FB and S6-31, and detection limits for 3-
nitroaniline were estimated in these three samples. 

Samples S1-31RE, S1-31FBRE, and S6-31RE were run immediately 
after the IC on 6/25/91, with no separate CC standard. This is a 
valid procedure; no data are affected. 

An additional CC standard was run on 6/26/91. RF's were below 
the 0.05 minimum criterion for 4-nitroaniline (0.049) and for 3-
nitroaniline (0.038). In addition, the %D exceeded 25% for the 
following analytes: 

4-chloroaniline (49.8) 
Hexachlorocyclopentadiene (35.3) 
Acenaphthylene (26.7) 
3-Nitroaniline (49.7) 
Di-n-butyl phthalate (41.5) 
3,3'-dichlorobenzidine (79.3) 

Only S1-31MSRE was analyzed under this CC from this SDG. No field 
sample data are affected. 

IV. Blanks 

SBLK1 was incorrectly spiked with the base/neutral spike 
solution instead of the base/neutral surrogate solution at the time 
of preparation on 5/31/91. Analysis results on 6/21/91, therefore, 
show no recovery of the base/neutral surrogates and positive 
results for the following compounds: l,4-dichlorobenzene; N-
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Nitroso-di-n-propylamine; 1,2,4-trichlorobenzene; acenaphthene; 
2,4-dinitrotoluene; and pyrene. Di-n-butyl phthalate is also 
detected in this blank. Compared to the normal spiking levels, 
recoveries for the base/neutral spike compounds in the blank are 
very good, ranging from 74-111%. A positive result (1. J) for 4-
nitrophenol in this blank is rejected, as this analyte does not 
appear on the quant report. No di-n-butyl phthalate was detected 
in any of the samples in this SDG, therefore no data are affected 
by its presence in this blank. The six spike compounds also were 
not detected in any of the original sample analyses. 

SBLK6 was prepared on 6/24/91 with the re-extractions of the 
samples in this SDG. Diethyl phthalate was detected at 7 ug/L; no 
unknown peaks were observed or reported. Reported low levels of 
diethyl phthalate in S1-31RE, Sl-31 FBRE, and S6-31RE are rejected 
as blank contaminants, and modified to 10 U for reporting purposes. 

In the original analysis of the field blank, S1-31FB, N-
nitroso-di-n-propylamine is reported as being found at 14. ug/L; a 
"B" qualifier is also applied. This value is rejected as a false 
positive because the retention time does not match the associated 
standard. [Note that the data system often misidentifies the 
nitrobenzene-d5 peak as N-nitroso-di-n-propylamine. That is the 
case here as well.] No target or tentatively identified compounds 
are detected in this analysis of the field blank. 

In the re-analyzed field blank, diethyl phthalate is detected 
at 4 ug/L, and is qualified "BJ" by the laboratory. This result is 
rejected as a lab blank contaminant, and is modified to 10 U for 
reporting purposes. 

Based on the similarity of the results between the original 
and re-extracted samples, and the good recoveries for the 
base/neutral spike compounds as well as the acid surrogates in the 
original blank, there appears to be no effect on the technical 
quality of the original data from the incorrectly prepared blank. 
It is, therefore, recommended that the original sample results be 
used in favor of the re-extracted results, due to the exceeded 
holding time in the latter. 

V. Surrogate Recovery 

All surrogate recoveries were within established acceptance 
limits, except for the base/neutral surrogates in SBLK5, which were 
not added at the time of extraction. No data are affected. 
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VI. Matrix Spike/Matrix Spike Duplicate 

Matrix spike (MS) and matrix spike duplicate (MSD) analyses 
were performed on Sample Sl-31 and S1-31RE. All Percent Recovery 
(%R) and Relative Percent Difference (RPD) values were within 
established QC criteria except %R for 2,4-dinitrotoluene (actual 
98%, limits 24-96%) in S1-31MS and %R for 4-nitrophenol (actual 9%, 
limits 10-80%) in S1-31REMS. No data are affected. 

VII. Field Duplicates 

No field duplicate pair was included with this SDG. 

VIII. Internal Standards Performance 

All internal standard areas and retention times were within 
the established QC limits for acceptance. 

IX. TCL Compound Identification 

N-nitroso-di-n-propylamine was incorrectly reported as 14 B in 
Sl-31 FB; no spectrum was provided to confirm this result. The 
retention time for this "hit" on the quant report is the same as 
the retention time for nitrobenzene-d5; this is a typical 
misidentification made by the datasystem. This result is rejected 
as a false positive, and modified to 10 U for reporting purposes. 

All other target compound identifications were reported and 
documented satisfactorily. 

X. Compound Quantitation and Reported Detection Limits 

Results and quantitation limits are correctly reported; no 
dilutions were performed in this SDG. 

XI. Tentatively Identified Compounds 

No TICs are reported in the samples in this SDG. One large 
unidentified peak is, however, visible in Sample Sl-31 and its 
rerun, Sl-3IRE; the peak is also observed in the MS and MSD runs of 
this sample. A library search and corrected Form I-TIC has been 
requested from the laboratory to properly document this peak. 

• 
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XII. System Performance 

No system performance problems were observed in the raw data 
presented in this data package. 

XIII. Overall Assessment 

Sample results are usable as reported with the following 
exceptions: 

1. All results for S1-31RE, Sl-31 FBRE, and S6-31RE are 
estimated (J, UJ) due to the missed holding time on re-extraction. 

2. Detection limits for 4-nitroaniline and 3,3'-
dichlorobenzidine are rejected in Samples Sl-31, Sl-31 FB, and S6-
31 due to low RF's in the continuing calibration standard. 

3. Detection limits for 3-nitroaniline are estimated in 
Samples Sl-31, Sl-31 FB, and S6-31 due to a high %D in the 
associated continuing calibration standard. 

4. Detection limits for 4-nitroaniline and 3,3'-
dichlorobenzidine are rejected in Samples S1-31RE, Sl-31 FBRE, and 
S6-31RE due to low RF's in the associated initial calibration. 

5. Detection limits for 4-chloroaniline, 3-nitroaniline, and 
di-n-butyl phthalate are estimated in Samples S1-31RE, Sl-31 FBRE, 
and S6-31RE due to high %RSD's in the associated initial 
calibration. 

6. Positive results for diethyl phthalate in S1-31RE, Sl-31 
FBRE, and S6-31RE are modified to none detected at the quantitation 
limit due to associated blank contamination. 

7. The positive result reported for N-nitroso-di-n-
propylamine in Sl-31 FB is rejected as a false positive, and 
modified to none detected at the quantitation limit. 

It is recommended that the original analysis results be used 
in favor of the re-extracted sample results, due in large part to 
the significantly exceeded holding time in the latter. 

Incomplete, unclear, or inaccurate Chain of Custody (COC) 
records can jeopardize the legal value of sample results regardless 
of the technical quality of the data. The following problems were 
observed on the COC records included in this data package: 
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1. More custody records are included than are pertinent to 

this package; this could cause confusion as to the disposition of 
the rest of the data requested on the COC's. 

2. Transfer signatures are incomplete: the affiliation of 
the person involved is not included for any of the signatures and 
the third COC does not contain an "Accepted by" signature. 

3. Corrections to the forms are made as "write-overs", and 
are not initialled or dated (corrections should be made by crossing 
out the incorrect entry with a single line, writing in the correct 
entry, and initialling and dating the entry). 

4. Cold storage is not documented, except for references to 
cooler temperatures added to the COC's on 5/29/91. 

5. MS/MSD analyses are a laboratory-initiated quality control 
activity; there should not be separate samples on the COC 
identified as "MS" and "MSD". 

Manually integrated areas should be documented in the data 
package to allow review of the integration method used. 

10 



IB 
SEMIVOLAl.LE ORGANICS ANALYSIS DATA SHEET 

EPC 

^ ^ b Name: PACE 

^Bib Code: PACE Case No 

latrix: (soil/water) WATER 

"ample wt/vol: 1000. (g/mL) ML 

_,evel: (low/med) LOW 

Moisture: not dec.100. dec. 0. 

Extraction: (SepF/Cont/Sonc) SEPF 

PC Cleanup: (Y/N) N pH: 7.0 

Contract 

SAS No,: 

\ SAMPLE NO. 

Sl-311 ;1 V 7 
• i • i r. j 

CAS NO. COMPOUND 

SDG No.: 

Lab Sample ID: 3964.4 

Lab File ID: D2771 

Date Received: 5/29/91 

Date Extracted: 5/31/91 

Date Analyzed: 6/21/91 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

108-95-2 Phenol 
111-44-4 bis (2-Chloroethyl) ether 
95-57-8 2-Chlorophenol 

541-73-1 1,3-Dichlorobenzene 
106-46-7 1,4-Dichlorobenzene 
100-51-6 Benzyl alcohol 
95-50-1 1,2-Dichlorobenzene 
95-48-7 2-Methylphenol 
108-60-1 bis(2-Chloroisopropyl)ether 
106-44-5 4-Methylphenol 
621-64-7 N-Nitroso-di-n-propylamine 
67-72-1 Hexachloroethane 
98-95-3 Nitrobenzene 
78-59-1 Isophorone 
88-75-5 2-Nitrophenol 

105-67-9 2,4-Dimethylphenol 
65-85-0 Benzoic acid 

111-91-1 bis (2-Chloroethoxy) methane 
120-83-2 2 ,4-Dichlorophenol 
120-82-1 1,2,4-Trichlorobenzene 
91-20-3 Naphthalene 

106-47-8 4-Chloroaniline 
87-68-3 Hexachlorobutadiene 
59-50-7 4-Chloro-3-methylphenol 
91-57-6 2-Methvlnar>hthalene 
77-47-4 HexachlorocvcloDentadiene 
88-06-2 2. 4 . 6-Trichiorophenol 
95-95-4 2 , 4 , 5-Trichlorophenol 
91-58-7 2-Chloronaphthalene 
88-74-4 2-Nitroaniline 

131-11-3 Dimethylphthalate 
208-96-8 Acenaphthylene 
606-20-2 2, 6-Dinitrotoluene 

10. 
10. 
10. 
10, 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
50. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
50. 
10. 
50. 
10. 
10. 
10. 

U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
IJ 
u 
u 
u 
u 
u 
u 
u 
u 

FORM I SV-1 1/87 Rev, 



IC 
SEMIVOLA: J3 ORGANICS ANALYSIS DATA SHEET 

ab Name: PACE 

Lab Code: PACE Case No.: EPC 

itrix: (soil/water) WATER 

Sample wt/vol: 1000. (g/mL) ML 

jvel: (low/med) LOW 

% Moisture: not dec.100. dec. 0. 

j rtraction: (SepF/Cont/Sonc) SEPF 

r^C Cleanup: (Y/N) N pH: 7.0 

Contract; 

SAS No.; 

EPA SAMPLE NO, 

Sl-31 

CAS NO. COMPOUND 

0 J 0 _] 4 

SDG No. : 

Lab Sample ID: 3964.4 

Lab File ID: D2771 

Date Received: 5/29/91 

Date Extracted: 5/31/91 

Date Analyzed: 6/21/91 

Dilution Factor: 1.00 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

99 
83 
51 
100 
132 
121 
84 

7005 
86 

100 
534 
86 
101 
118' 
87' 
85-

120-
84-

206-
129-
85-
91-
56-

218-
117-
117-
205-
207-
50-

193-
53-

191-

-09-2 
-32-9 
-28-5 
-02-7 
-64-9 
-14-2 
-66-2 
•72-3 
•73-7 
•01-6 
•52-1 
•30-6 
•55-3 
•74-1 
•86-5 
•01-8 
•12-7 
•74-2 
44-0 
00-0 
68-7 
94-1 
55-3-
01-9-
81-7-
84-0-
99-2-
08-9-
32-8-
39-5-
70-3-
24-2 — 

3-Nitroaniline 
Acenaphthene^ 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene_ 
Diethvlphthalate 
4-Chloropheny1-pheny1ether_ 
Fluorene 
4-Nitroaniline 4,6-Dinitro-2-methylphenol_ 
N-Nitrosodiphenylamine^ '_ 
4-Bromopheny1-phenylether 
Hexachlorobenzene ' 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene_ 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine_ 
Benzo (a) anthracene ~_ 
Chrysene 
bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(kjfluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 

(T) - Cannot be separated from diphenylamine 

FORM I SV-2 1/87 Rev. 



IF 
SEMIVOLA' _S ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

_ib Name: PACE Contract; 

^P!b Code: PACE Case No.: EPC SAS No.; 

] itrix: (soil/water) WATER 

Sample wt/vol: 1000. (g/mL) ML 

; ivel: (low/med) LOW 

% Moisture: not dec.100. dec. 0. 

] :traction: (SepF/Cont/Sonc) SEPF 

C^C Cleanup: (Y/N) N pH: 7.0 

Sl-31 

SDG NO.: 0 ( J ( j 25 

Lab Sample ID: 3964.4 

Lab File ID: D2771 

Date Received: 5/29/91 

Date Extracted: 5/31/91 

Date Analyzed: 6/21/91 

Dilution Factor: 1.00 

Number TICs found: / l 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

CAS NUMBER 

1 . 
2 . 
3 . 
4 . 
5 . 
6 . 
7 . 
8 . 
9 . 

k lO. 
111. 
1 2 . 
1 3 . 
1 4 . 
1 5 . 
1 6 . 
1 7 . 
1 8 . 
1 9 . 
2 0 . 
2 1 . 
2 2 . 
2 3 . 
2 4 . 
2 5 . ] 
2 6 . 
2 7 . 
2 8 . 
2 9 . 
3 0 . 

COMPOUND NAME 

\Xv\kr\ou>n ( n o t _.__r_W<eeO 

cae V/l/V 

-• 

-

-
-

"""RT 

~~_r_r~~ 
E S T . CONC, Q 

FORM I SV-TIC 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

\ SAMPLE NO. 

^b Name: PACE 

Lab Code: PACE Case No.: EPC 

.latrix: (soil/water) WATER 

sample wt/vol: 1000. (g/mL) ML 

_,evel: (low/med) LOW 

Moisture: not dec.100. dec. 0. 

Extraction: (SepF/Cont/Sonc) SEPF 

PC Cleanup: (Y/N) N pH: 7.0 

Contract; 

SAS No. ; 

Sl-31 RE 

SDG No. : 0 0 I) L y 

Lab Sample ID: 3964.4 

Lab File ID: D2799 

Date Received: 5/29/91 

Date Extracted: 6/24/91 

Date Analyzed: 6/25/91 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND ( u q / L or ug/Kg) UG/L 

108-95-2 Phenol 
111-44-4 bis(2-Chloroethyl)ether 
95-57-8 2-Chlorophenol 

541-73-1 1,3-Dichlorobenzene 
106-46-7 1,4-Dichlorobenzene 
100-51-6 Benzyl alcohol 
95-50-1 1,2-Dichlorobenzerie 
95-48-7 2-Methylphenol 
108-60-1 bis(2-Chloroisopropyl)ether 
106-44-5 4-Methylphenol 
621-64-7 N-Nitroso-di-n-propylamine 
67-72-1 Hexachloroethane 
98-95-3 Nitrobenzene 
78-59-1 Isophorone 
88-75-5 2-Nitroohenol 

105-67-9 2,4-Dimethylphenol 
65-85-0 Benzoic acid 

111-91-1 bis(2-Chloroethoxy)methane 
120-83-2 2,4-Dichlorophenol 
120-82-1 1,2,4-Trichlorobenzene 
91-20-3 Naphthalene 
106-47-8 4-Chloroaniline 
87-68-3 Hexachlorobutadie'ne 
59-50-7 4-Chloro-3-methylphenol 
91-57-6 2-Methylnaphthalene 
77-47-4 :—.—Hf*y?*.«":hl m-ocycJ oper>tadi«?ne 
88-06-2 2,4 ,6-Trichiorophenol 
95-95-4 2,4 ,5-Trichlorophenol 
91-58-7 2-Chloronaphthalene 
88-74-4 2-Nitroaniline 

131-11-3 Dimethylphthalate 
208-96-8 Acenaphthylene 
606-20-2 2 . 6-Dinitrotoluene 

FORM I SV-1 

10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
50. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
n r\ 
_. ** . 
10. 
10. 
50. 
10. 
50. 
10. 
10. 
10. 

Q 

u f 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

S ' 
u 
u 
u 
u 
u 
u 
TT 

u 
u 
u 
u 
u 
u 
u> t 

] L/87 

1 • 
5 

Rev. 



IC 
SEMIVOLA _E ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

EPC 

^ ^ b Name: PACE 

^ R j Code: PACE Case No. 

1 itrix: (soil/water) WATER 

Sample wt/vol: 1000. (g/mL) ML 

jvel: (low/med) LOW 

% Moisture: not dec.100. dec. 0. 

] {traction: (SepF/Cont/Sonc) SEPF 

G-oc Cleanup: (Y/N) N pH: 7.0 

Contract: 

SAS No.: 

Sl-31 RE 

CAS NO. COMPOUND 

SDG No.: Q0030 

Lab Sample ID: 3964.4 

Lab File ID: D2799 

Date Received: 5/29/91 

Date Extracted: 6/24/91 

Date Analyzed: 6/25/91 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

99 
83 
51 
100 
132 
121 
84 

7005 
86-

100-
534-
86-

101-
118-
87-
85-

120-
84-

206-
129-
85-
91-
56-

218-
117-
117-
205-
207-
50-

193-
53-

191-

-09-2 
-32-9 
-28-5 
-02-7 
-64-9 
-14-2 
-66-2 
-72-3 
-73-7 
•01-6 
•52-1 
•30-6 
•55-3 
•74-1 
•86-5' 
•01-8' 
•12-7 
•74-2 
•44-0 
00-0-
•68-7-
94-1-
55-3-
01-9-
81-7-
84-0-
99-2-
08-9-
32-8-
39-5-
70-3-
24-2 — 

3-Nitroaniline_ 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene_ 
Diethylphthalate 
4-Chlorophenyl-phenylether_ 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol_ 
N-Nitrosodiphenylamine^ " 
4-Bromophenyl-phenylether 
Hexachlorobenzene '_ 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene_ 
Pyrene_ 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine_ 
Benzo (a) anthracene '_ 
Chrysene 
bis(2-Ethylhexyl)phthalate_ 
ni-n-octylphthalate ' 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene_ 
Indeno(1,2,3-cd)pyrene_ 
Dibenzo(a,h)anthracene_ 
Benzo(g,h,i)perylene ^ 

10. 

5 0 . 
1 0 . 
5 0 . 
5 0 . 
1 0 . 
1 0 . 
-4-r-
1 0 . 
1 0 . 

5 0 . 
1 0 . 
1 0 . . 
1 0 . 
5 0 . 
1 0 . 
1 0 . 
1 0 . 
1 0 . 
1 0 . 
1 0 . 
* ^ -
1 0 . 
1 0 . 
1 0 . 
1 0 . 
1 0 . 
1 0 . 
1 0 . 
1 0 . 
1 0 . 
1 0 . 

UT" 
u 
u 
u 
u 
uv s*-aT ur 
u.T 
•B-T5 
vsry 
u 
u 
u 
u 
u 
u 
u, 
u 
u 
uJ 

8 

TJ* 
u 
u 
u 
u 
u 
u 
u 
u 
UV 

T) - Cannot be separated from diphenylamine 

FORM I SV-2 1/87 Rev. 



IF 
SEMIVOLAr S ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO, 

ab Name: PACE C o n t r a c t : 

Lab Code: PACE Case N o . : EPC SAS N o . : 

i t r i x : ( s o i l / w a t e r ) WATER 

Sample w t / v o l : 1 0 0 0 . (g/mL) ML 

s v e l : ( low/med) LOW 

% M o i s t u r e : n o t d e c . 1 0 0 . d e c . 0 . 

. c t r a c t i o n : ( S e p F / C o n t / S o n c ) SEPF 

C-°C C l e a n u p : (Y/N) N pH: 7 . 0 

Sl-31 RE 

SDG No.: 

Lab Sample ID: 3 964.4 

Lab File ID: D2799 

Date Received: 5/29/91 

Date Extracted: 6/24/91 

Date Analyzed: 6/25/91 

Dilution Factor: 1.00 

00031 

Number TICs found: / / 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

CAS NUMBER 

1 . 
2 . 
3 . 
4 . 
5 . 
6 . 
7 . 
8 . 
9 . 

1 0 . 
1 1 . 
1 2 . 
1 3 . 
1 4 . 
1 5 . 
1 6 . 
1 7 . 
1 8 . 
1 9 . 
2 0 . 
2 1 . 
2 2 . 
2 3 . 
2 4 . 
2 5 . 
2 5 . 
2 7 . 
2 8 . 
2 9 . 

COMPOUND NAME 

IA*kHDU>rt 7 HD-t-SW&htd) 

CAt Vf-9-hl 

3 0 . 

RT 

* U S ' 

EST. CONC. Q 

1 
FORM I SV-TIC 1/87 Rev. 



IB 
SEMIVOLATxLE ORGANICS ANALYSIS DATA SHEET 

\ SAMPLE NO. 

_^eb Name: PACE 

^ 5 b Code: PACE Case No.: EPC 

..atrix: (soil/water) WATER 

ample wt/vol: 1000. (g/mL) ML 

Level: (low/med) LOW 

Moisture: not dec.100. dec. 0. 

Extraction: (SepF/Cont/Sonc) SEPF 

PC Cleanup: (Y/N) N pH: 7.0 

Contract: 

SAS No.: 

Sl-31 FB 

SDG No.: 

Lab Sample ID: 3965.2 

Lab File ID: D2774 

Date Received: 5/29/91 

Date Extracted: 5/31/91 

Date Analyzed: 6/21/91 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L 

108-95-2 Phenol 
111-44 -4 bis f 2-Chloroethyl) ether 
95-57-8 2-Chlorophenol 
541-73-1 1. 3-Dichlorobenzene 
106-4 6-7 1.4-Dichlorobenzene 
100-51-6 Benzyl alcohol 
95-50-1 1,2-Dichlorobenzene 
95-48-7 2-Methylphenol 
108-60-1 bis(2-Chloroisopropyl)ether 
106-44-5 4-Methylphenol 
621-64-7 N-Nitroso-di-n-propylamine 
67 -7 2-1 Hexachl oroethane 
98-95-3 Nitrobenzene 
78-59-1 Isophorone 
88-75-5 2-Nitroohenol 
105-67-9 2. 4-Dimethylphenol 
65-85-0 Benzoic acid 

111-91-1 bis(2-Chloroethoxy)methane 
120-83-2 2.4-Dichlorophenol 
120-82-1 1,2,4-Trichlorobenzene 
91-20-3 Naphthalene 
106-47-8 4-Chloroaniline 
87-68-3 Hexachlorobutadiene 
59-50-7 4-Chl oro-3-methylphenol 
9 3 — S7—fi 2— Mettvlna^hthalsne 
77—47—4 Hpyarh] nr-nnvc'.-i nnpntartipno 
88-06-2 2.4 .6-Trichiorophenoi 
95-95-4 2,4 ,5-Trichlorophenol 
91-58-7 2-Chloronaphthalene 
88-74-4 2-Nitroaniline 

131-11-3 Dimethylphthalate 
208-96-8 Acenaphthylene 
606-20-2 2 . 6-Dinitrotoluene 

FORM I SV-1 

10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 

1 ft 1 A 1 0 ' l a ' 
10. 
10. 
10. 
10. 
10. 
50. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 

10 
10. 
50. 
10. 
50. 
10. 
10. 
10. 

Q 

U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
B IX 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
Tt 

TT 

u 
u 
u 
u 
u 
u 
u 

1/87 

>x 

^ 
$ 

Rev 



IC 
SEMIVOLA' __ ORGANICS ANALYSIS DATA SHEET 

"ab Name: PACE Contract 

Lab Code: PACE Case No.: EPC SAS No.: 

atrix: (soil/water) WATER 

Sample wt/vol: 1000. (g/mL) ML 

evel: (low/med) LOW 

% Moisture: not dec.100. dec. 0. 

xtraction: (SepF/Cont/Sonc) SEPF 

r-PC Cleanup: (Y/N) N pH: 7.0 

EPA SAMPLE NO, 

Sl-31 FB 

SDG No.: 0003 7 

Lab Sample ID: 3965.2 

Lab File ID: D2774 

Date Received: 5/29/91 

Date Extracted: 5/31/91 

Date Analyzed: 6/21/91 

Dilution Factor: 1.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

99 
83 
51 
100 
132 
121 
84 

7005 
86 
100 
534 
86 

101 
118 
87 
85 
120 
84 

206> 
129-
85-
91-
56-

218-
117-
117-
205-
207-
50-

193-
53-

191-

-09-2 
-32-9 
-28-5 
-02-7 
-64-9 
-14-2 
-66-2 
-72-3 
-73-7 
•01-6 
•52-1 
•30-6 
•55-3 
•74-1 
•86-5 
•01-8 
•12-7 
•74-2 
•44-0 
•00-0-
68-7-
94-1-
55-3-
01-9-
81-7-
84-0-
99-2-
08-9-
32-8-
39-5-
70-3-
24-2-

3-Nitroaniline_ 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene_ 
Diethylphthalate 
4-Chloropheny1-phenylether_ 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 

—Fluoranthene, 
—Pyrene_ 

Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene " 

—Chrysene 
bis(2-Ethylhexyl)phthalate_ 
Di-n-octylphthalate '_ 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

—Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene_ 
Dibenzo(a,h)anthracene" 
Benzo (g, h, i) perylene ~_ 

(T) - Cannot be separated from diphenylamine 

FORM I SV-2 

5 0 . 
1 0 . 
5 0 . 
5 0 . 
1 0 . 
1 0 . 
1 0 . 
1 0 . 
1 0 . 

J U . 
5 0 . 
1 0 . 
1 0 . 
1 0 . 
5 0 . 
1 0 . 
1 0 . 
1 0 . 
1 0 . 
1 0 . 
1 0 . 

2 0 . 
1 0 . 
1 0 . 
1 0 . 
i n . 
1 0 . 
1 0 . 
1 0 . 
1 0 . 
1 0 . 
1 0 . 

•«- a"-T 

u 
u 
u 
u 
u 
u 
u 
u 
^ i - ' P •ti- K; 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
U /s 
u 
u 
u 
TT 

u 
u 
u 
u 
u 
u 

1/87 

£ £ 
t c 

t* s 
^ r r 
<tl 

Rev 



IF 
SEMIV0LA7 E ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

• 

b Name: PACE 

b Code: PACE Case No.: EPC 

latrix: (soil/water) WATER 

Sample wt/vol: 1000. (g/mL) ML 

.revel: (low/med) LOW 

% Moisture: not dec.100. dec. 0. 

ixtraction: (SepF/Cont/Sonc) SEPF 

^PC Cleanup: (Y/N) N pH: 7.0 

Number TICs found: 0 

Contract: 

SAS No.: 

Sl-31 FB 

SDG No.:Q00 3 8 

Lab Sample ID: 3965.2 

Lab File ID: D2774 

Date Received: 5/29/91 

Date Extracted: 5/31/91 

Date Analyzed: 6/21/91 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

CAS NUMBER 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

_10. 
Pll. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

COMPOUND NAME 

-

RT 

1 

EST. CONC. Q 

1 
FORM I SV-TIC 1/87 Rev. 



IB 
SEMIV0LA1.LE ORGANICS ANALYSIS DATA SHEET 

\ SAMPLE NO. 

.ab Name: PACE Contract; 

Lab Code: PACE Case No.: EPC SAS No. ; 

.latrix: (soil/water) WATER 

"ample wt/vol: 1000. (g/mL) ML 

u e v e l : (low/med) LOW 

Moisture: not dec.100. dec. 0. 

Extraction: (SepF/Cont/Sonc) SEPF 

PC Cleanup: (Y/N) N pH: 7.0 

Sl-31 FBRE 

SDG No.t) '} t) / 2 

Lab Sample ID: 3965.2 

Lab File ID: D2798 

Date Received: 5/29/91 

Date Extracted: 6/24/91 

Date Analyzed: 6/25/91 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (uq/L or ug/Kg) UG/L 

108-95-2 Phenol 
111-44-4 bis (2-Chloroethyl) ether 
95-57-8 2-Chlorophenol 
541-73-1 1,3-Dichlorobenzene 
106-46-7 1,4-Dichlorobenzene 
100-51-6 Benzvl alcohol 
95-50-1 1,2-Dichlorobehzene 
95-48-7 2-MethvlPhenol 
108-60-1 bis(2-Chloroisopropyl)ether 
106-44-5 4-Methylphenol 
621-64-7 N-Nitroso-di-n-propylamine 
67-72-1 Hexachloroethane 
98-95-3 Nitrobenzene 
78-59-1 Isophorone 
88-75-5 2-Nitrophenol 
105-67-9 2,4-Dimethylphenol 
65-85-0- Benzoic acid 
111-91-1 bis (2-Chloroethoxy) methane 
120-83-2 2,4-Dichlorophenol 
120-82-1 1,2,4-Trichlorobenzene 
91-20-3 Naphthalene 
106-47-8 4-Chloroaniline 
87-68-3 Hexachlorobutadiene 
59-50-7 4-Chloro-3-methylphenol 
91-57-6 2-Methylnaphthalene 
77-47-4 Hexachlorocyclopentadiene 
88-06-2 2,4 , 6-Trichiorophenol 
95-95-4 2,4 .5-Trichlorophenol 
91-58-7 2-Chloronaphthalene 
88-74-4 2-Nitroaniline 
131-11-3 Dimethylphthalate 
208-96-8 Acenaphthylene 
606-20-2 2 . 6-Dinitrotoluene 

FORM I SV-1 

10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
50. 
10. 
10. 
10, 
10. 
10. 
10. 
10. 
10. 
in. 
10. 
50. 
10. 
50. 
10. 
10. 
10. 

Q 

u r 
U 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
TJ 
TT 
u 
u 
u 
u 
u 
u 
U N 1 
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1 
1 
^ 
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IC 
SEMIVOLAT E ORGANICS ANALYSIS DATA SHEET 

ab Name: PACE 

^ B b Code: PACE Case No.: EPC 

atrix: (soil/water) WATER 

sample wt/vol: 1000. (g/mL) ML 

evel: (low/med) LOW 

% Moisture: not dec.100. dec. 0. 

^traction: (SepF/Cont/Sonc) SEPF 

r-?c Cleanup: (Y/N) N pH: 7.0 

EPA SAMPLE NO. 

Sl-31 FBRE 

0 0 0 i. 3 

CAS NO. COMPOUND 

Contract: 

SAS No.: SDG No. 

Lab Sample ID: 3965.2 

Lab File ID: D2798 

Date Received: 5/29/91 

Date Extracted: 6/24/91 

Date Analyzed: 6/25/91 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

99 
83 
51 
100 
132 
121 
84 

7005 
86 
100 
534 
86 

101 
118 
87 
85 
120 
84 
206< 
129' 
85-
91-
56-
218-
117-
117-
205-
207-
50-
193-
53-
191-

-09-2 
-32-9 
-28-5 
-02-7 
-64-9 
-14-2 
-66-2 
-72-3 
-73-7 
-01-6 
-52-1 
-30-6 
-55-3 
-74-1 
-86-5 
-01-8 
-12-7 
-74-2 
-44-0 
-00-0-
-68-7-
-94-1-
-55-3-
-01-9-
-81-7-
-84-0-
-99-2-
-08-9-
-32-8-
39-5-
70-3-
24-2-

3-Nitroaniline_ 
Acenaphthene 
2 , 4 - D m i t r o p h e n o l 
4-Nitrophenol 
Dibenzofuran 2,4-Dinitrotoluene_ 
Diethylphthalate 
4-Chlorophenyl-phenylether_ 
Fluorene 
4-Nitroaniline 4,6-Dinitro-2-methylphenol_ 
N-Nitrosodiphenylamine '_ 
4-Bromophenyl-phenylether 
Hexachlorobenzene '_ 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene, 
Pyrene_ 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene ' 
Chrysene 
bis(2-Ethylhexyl)phthalate_ 
Di-n-octylphthalate ~_ 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene_ 
Indeno(1,2,3-cd)pyrene 
Dibenzo (a, h) anthracene^ 
Benzo(g,h,i)perylene ] 

;i) - Cannot be separated from diphenylaraine 

FORM I SV-2 

10. 

5 0 . 
1 0 . 
5 0 . 
5 0 . 
1 0 . 
1 0 . 

4 . 1 0 . 
1 0 . 
•jf 0 ' « "" 

5 0 . 
1 0 . 
1 0 . 
1 0 . 
5 0 . 
1 0 . 
1 0 . 
1 0 . 
1 0 . 
1 0 . 
1 0 . 
i n 

1 0 . 
1 0 . 
1 0 . 
1 0 . 
1 0 . 
1 0 . 
1 0 . 
1 0 . 
1 0 . 
1 0 . 

u 
u 
u 
u 
u 

r 

D J [Ai ucr 
u ^ , 
u-R 
U T 
u 
u 
u 
u 
u 
u 
S 1 
UL 
uJr 
TJ, . 

UJ 
u 
u 
u 
u 
u 
u 
u 
u 

X 

u * 

1/87 

V * 
*> 

;s-

8 
# 

i 
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IF 
SEMIV0LA7 E ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

,ab Name: PACE Contract: 

Lab Code: PACE Case No.: EPC SAS No.: 

latrix: (soil/water) WATER 

Sample wt/vol: 1000. (g/mL) ML 

,evel: (low/med) LOW 

% Moisture: not dec.100. dec. 0. 

xtraction: (SepF/Cont/Sonc) SEPF 

^PC Cleanup: (Y/N) N pH: 7.0 

Number TICs found: 0 

EPA SAMPLE NO. 

Sl-31 FBRE 

SDG No. : n (j 0 4 4 

Lab Sample ID: 3965.2 

Lab File ID: D2798 

Date Received: 5/29/91 

Date Extracted: 6/24/91 

Date Analyzed: 6/25/91 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

CAS NUMBER 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
-

COMPOUND NAME 

-

RT EST. CONC. Q 

FORM I SV-TIC 1/87 Rev, 



IB 
SEMIVOLATxLE ORGANICS ANALYSIS DATA SHEET 

\ SAMPLE NO. 

• 
b Name: PACE Contract; 

Lab Code: PACE Case No.: EPC SAS No.; 

,latrix: (soil/water) WATER 

"ample wt/vol: 1000. (g/mL) ML 

_«vel: (low/med) LOW 

Moisture: not dec.100. dec. 0. 

Extraction: (SepF/Cont/Sonc) SEPF 

PC Cleanup: (Y/N) N pH: 7.0 

S 6 - 3 1 

uTTvTTT 
SDG No.: 

Lab Sample ID: 3966.0 

Lab File ID: D2775 

Date Received: 5/29/91 

Date Extracted: -5/31/91 

Date Analyzed: 6/21/91 

Dilution Factor: 1.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

108 
111 
95 

541 
106 
100 
95 
95 
108 
106 
621 
67 
98 
78 
88 

105' 
65 

111' 
120' 
120' 
91-

106-
87-
59-
91-
77-
88-
95-
91-
88-

131-
208-
606-

-95-2 
-44-4 
-57-8 
-73-1 
-46-7 
•51-6 
•50-1 
•48-7 
•60-1 
•44-5 
•64-7 
•72-1 
•95-3' 
•59-1' 
•75-5' 
•67-9' 
85-0' 
91-1-
83-2-
•82-1' 
20-3-
47-8 
68-3 
50-7 
57-6-
47-4-
06-2-
95-4-
58-7-
74-4-
11-3-
96-8-
20-2-

-Phenol_^ __^ 
-bis(2-Chloroethyi)ether 
-2-Chlorophenol_ 
—1,3-Dichlorobenzene 
—1,4-Dichlorobenzene 
—Benzyl alcohol 
—1,2-Dichlorobenzene 
—2-Methylphenol 
-bis(2-Chloroisopropyl)ether 
-4-Methylphenol, 
—N-Nitroso-di-n-propylamine ~ 
—Hexachloroethane_ 
—Nitrobenzene 
—Isophorone 
— 2 -N i trophenol 
-2,4-Dimethylphenol. 
•Benzoic acid_ 
-bis(2-Chloroethoxy)methane 
-2,4-Dichlorophenol ' 
-1,2,4-Trichlorobenzene 
-Naphthalene 
-4-Chloroaniline 
Hexachlorobutadiene 
-4-Chloro-3-methylphenol 
•2—Methvlnaphthalene 
-Hexachlorocyclopentad iene 
-2,4,6-Trichiorophenol 
-2,4,5-Trichlorophenol 
-2-Chloronaphthalene 
-2-Nitroaniline 
-Dimethylphthalate 
-Acenaphthylene_ 

i 2 , 6-Dinitrotoluene_ 

FORM I SV-1 1/87 Rev. 



IC 
SEMIVOLA' _E ORGANICS ANALYSIS DATA SHEET 

"̂ b Name: PACE Contract: 

Lab Code: PACE Case No.: EPC SAS No.: 

latrix: (soil/water) WATER 

Sample wt/vol: 1000. (g/mL) ML 

,evel: (low/med) LOW 

i Moisture: not dec.100. dec. 0. 

xtraction: (SepF/Cont/Sonc) SEPF 

-PC Cleanup: (Y/N) N pH: 7.0 

EPA SAMPLE NO. 

S6-31 

: SDG No. : ,,,,-.-. 

0 0 0 5 0 

Lab Sample ID: 3966.0 

Lab File ID: D2775 

Date Received: 5/29/91 

Date Extracted: 5/31/91 

Date Analyzed: 6/21/91 

Dilution Factor: 1.00 
CAS NO. COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

99 
83 
51 
100 
132 
121 
84 

7005 
86 
100 
534 
86 
101 
118' 
87-
85-
120-
84-

206-
129-
85-
91-
56-
218-
117-
117-
205-
207-
50-
193-
53-
191-

-09 -2 
-32 -9 
- 2 8 - 5 
-02 -7 
-64 -9 
-14 -2 
-66-2 
- 7 2 - 3 
-73-7 
-01-6 
-52-1 
•30-6 
•55-3 
•74-1-
•86-5-
•01-8-
•12-7-
•74-2-
•44-0-
•00-0" 
68-7 
•94-1 
•55-3-
0 1 - 9 -
8 1 - 7 -
8 4 - 0 -
9 9 - 2 -
0 8 - 9 -
3 2 - 8 -
3 9 - 5 -
7 0 - 3 -
2 4 - 2 -

3-Nitroaniline^ 
Acenaphthene 
2 , 4 - D m i t r o p h e n o l 
4 - N i t r o p h e n o l 
Dibenzofuran_ 2 , 4 - D i n i t r o t o l u e n e 
D i e t h y l p h t h a l a t e 
4 -Chlorophenyl -phenyle ther_ 
F luorene 
4-Nitroaniline 4,6-Dinitro-2-methylphenol_ 
N-Nitrosodiphenylamine^ " 
4-Bromopheny1-pheny1ether 
Hexachlorobenzene " 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene_ Butylbenzylphthalate_ 
3,3~' -Dichlorobenzidine_ 
Benzo(a)anthracene 1 
Chrysene_ 
bis(2-Ethylhexyl)phthalate, 
Di-n-octylphthalate '_ 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene_ 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 

(1) - Cannot be separated from diphenylamme 

FORM I SV-2 1/87 Rev. 



IF 
SEMIVOLA: E ORGANICS ANALYSIS DATA SHEET 

TENiATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO, 

ab Name: PACE Contract: 

b Code: PACE Case No.: EPC SAS No.: 

atrix: (soil/water) WATER 

Sample wt/vol: 1000. (g/mL) ML 

_vel: (low/med) LOW 

% Moisture: not dec.100. dec. 0. 

^traction: (SepF/Cont/Sonc) SEPF 

r?C Cleanup: (Y/N) N pH: 7.0 

Number TICs found: 0 

S6-31 

SDG No. : „ ,. , 

0 0 0 b 1 

Lab Sample ID: 3966.0 

Lab File ID: D2775 

Date Received: 5/29/91 

Date Extracted: 5/31/91 

Date Analyzed: 6/21/91 

Dilution Factor: 1.00 CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

CAS NUMBER 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

HO. 
Fll. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

COMPOUND NAME RT EST. CONC. 

. 

1 

Q 

FORM I SV-TIC 1/87 Rev. 



IB 
SEMIVOLAT-LLE ORGANICS ANALYSIS DATA SHEET 

A SAMPLE NO. 

^b Name: PACE 

Lab Code: PACE Case No.: EPC 

.latrix: (soil/water) WATER 

"ample wt/vol: 1000. (g/mL) ML 

uevel: (low/med) LOW 

Moisture: not dec.100. dec. 0. 

Extraction: (SepF/Cont/Sonc) SEPF 

PC Cleanup: (Y/N) N pH: 7.0 

Contract; 

SAS No. ; 

S6-31 RE 

SDG No.-.0 0 0 5 5 

Lab Sample ID: 3966.0 

Lab File ID: D2797 

Date Received: 5/29/91 

Date Extracted: 6/24/91 

Date Analyzed: 6/25/91 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L 

108-95-2 Phenol 
111-44-4 bis (2-Chloroethyl) ether 
95-57-8 2-Chlorophenol 
541-73-1 1, 3-Dichlorobenzene 
106-46-7 1,4-Dichlorobenzene 
100-51-6 Benzyl alcohol 
95-50-1 1,2-Dichlorobenzene 
95-48-7 2-Methylphenol 
108-60-1 bis (2-Chloroisopropyl) ether 
106-44-5 4-Methylphenol 
621-64-7 N-Nitroso-di-n-propyl'amine 
67-72-1 Hexachl oroethane 
98-95-3 Nitrobenzene 
78-59-1 Isophorone 
88-75-5 2-Nitrophenol 
105-67-9 2,4-Dimethylphenol 
65-85-0 Benzoic acid 
111-91-1 bis (2-Chloroethoxy) methane 
120-83-2 2,4-Dichlorophenol 
120-82-1 1,2,4-Trichlorobenzene 
y 1-2 0-3 Naphthalene 
106-47-8 4-Chloroaniline 
87-68-3 Hexachlorobutadiene 
59-50-7 4-Chloro-3-methylphenol 
91-57 -6 2 -Methy Inaphthalene 

1 77-47-4 HexachlorocyclopentarJiene 
88-06-2 2,4 . 6-Trichlorophenol 
95-95-4 2,4 .5-Trichlorophenol 
91-58-7 2-Chloronaphthalene 
88-74-4 2-Nitroaniline 
131-11-3 Dimethylphthalate 
208-96-8 Acenaphthylene 
606-20-2 2 . 6-Dinitrotoluene 

FORM I SV-1 

10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
50. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
50. 
10. 
50. 
10, 
10. 
10. 

Q 

u:T 
U 
U 
U 
U 
U 
U 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
TJ 
U 

u V 

1 /87 

^ 

1 
* 

i l 
§ 

Rev 



IC 
SEMIVOLA' JE ORGANICS ANALYSIS DATA SHEET 

F̂ A SAMPLE NO. 

ab Name: PACE Contract: 

jib Code: PACE Case No.: EPC SAS No.: 

atrix: (soil/water) WATER 

Sample wt/vol: 1000. (g/mL) ML 

evel: (low/med) LOW 

* Moisture: not dec.100. dec. 0. 

_xtraction: (SepF/Cont/Sonc) SEPF 

"PC Cleanup: (Y/N) N pH: 7.0 

S 6 - 3 1 RE 

: SDG N o . : , ,. , 
0 0 0 5 6 

Lab Sample ID: 3966.0 

Lab File ID: D2797 

Date Received: 5/29/91 

Date Extracted: 6/24/91 

Date Analyzed: 6/25/91 

Dilution Factor: 1.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

99 
83 
51 

100 
132 
121 

84 
7005 

86 
100 
534 

86 
101 
118 

87 
85 

120 
84 

206 
129 

85 
91-
56-

218-
117-
117-
205-
207-

50-
193-

5 3 -
1 9 1 -

- 0 9 - 2 
- 3 2 - 9 
-28 -5 
-02 -7 
- 6 4 - 9 
- 1 4 - 2 
- 6 6 - 2 
-72-3 
•73-7 
•01-6 
•52-1 
•30-6 
•55-3 
•74-1 
•86-5 
0 1 - 8 

•12-7 
•74-2 
•44-0 
•00-0 
•68-7 
•94-1 
•55-3 
0 1 - 9 
8 1 - 7 
8 4 - 0 -
9 9 - 2 -
0 8 - 9 -
3 2 - 8 -
3 9 - 5 -
7 0 - 3 -
2 4 - 2 -

3-Nitroaniline 
Acenaphthene 
2,4-Dmitrophenol 
4-Nitrophenol 
Dibenzofuran 
2.4-Dinitrotoluene 
Diethvlphthalate 
4-Chlorophenyl-phenylether_ 
Fluorene 
4-Nitroaniline 
4 f6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 

—Pentachlorophenol 
:-Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene_ 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
bis(2-Ethylhexyl)phthalate_ 
Di-n-octylphthalate " 
Benzo(b)fluoranthene 
Benzo(kj fluoranthene 
Benzo(a)pyrene_ 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene ; 

(T) - Cannot be separated from diphenylamine 

FORM I SV-2 1/87 Rev, 



IF 
SEMIVOLAr E ORGANICS ANALYSIS DATA SHEET 

TENxATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO, 

ab Name: PACE Contract: 

Lab Code: PACE Case No.: EPC SAS No.: 

atrix: (soil/water) WATER 

Sample wt/vol: 1000. (g/mL) ML 

=vel: (low/med) LOW 

% Moisture: not dec.100. dec. 0. 

<traction: (SepF/Cont/Sonc) SEPF 

r-oc Cleanup: (Y/N) N pH: 7.0 

Number TICs found: 0 

S6-31 RE 

SDG No.: 

Lab Sample ID: 3966.0 

Lab File ID: D2797 

Date Received: 5/29/91 

Date Extracted: 6/24/91 

Date Analyzed: 6/25/91 

Dilution Factor: 1.00 

00057 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

CAS NUMBER 

1. 
2." 
3." 
4." 
5." 
6." 
7." 
8." 
9." 

10." 
11." 
12." 
13." 
14." 
15." 
16." 
17." 
18." 
19." 
20." 
21." 
22." 
23." 
24. 
25." 
26." 
27._ 
28._ 
29._ 
30. 

COMPOUND NAME RT EST. CONC. 

FORM I SV-TIC 1/87 Rey. 
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DATA VALIDATION REPORT 

FOR 

ENVIRONMENTAL PROJECT CONTROL, INC. 

WELLS G&H PROJECT 

TREATMENT SYSTEM SAMPLING 

PESTICIDES/PCBS ANALYSES DATA 

Samples Collected 05/28/91 

Chemical Analyses Performed By 

PACE, Incorporated 

August 19, 19 91 

By: 

T r i l l i u m , I n c . 
7A G r a c e ' s D r i v e 
C o a t e s v i l l e , PA 19320 
(215) 383-7233 

TRILLIUM, 



• 

Tt TRILLIUM, 
EXECUTIVE SUMMARY 

No target compound list (TCL) compounds were detected in the 
pesticide/PCB fraction. 

Validation of organic data is conducted in conformance with 
Environmental Protection Agency Functional Guidelines for 
Evaluating Organics Analyses, February 1, 1988. 

Based on the supporting documentation, qualifier codes may 
be added, deleted, or modified by the data validator. Final 
results are either qualified or unqualified. Unqualified (valid) 
results mean that the reported values may be used without 
reservations. Validator qualified results are annotated with the 
following codes in accordance with the Functional Guidelines: 

U - The material was analyzed for, but was not detected 
above the level of the associated value. The associated 
value is either the sample quantitation limit or the 
sample detection limit. 

J - The associated value is an estimated quantity. 

R - The data are unusable. (Note: Analyte may or may 
not be present.) 

UJ - The material was analyzed for, but was not detected. 
The associated value, which is either the sample 
quantitation limit or the sample detection limit, is an 
estimate and may be inaccurate or imprecise. 

These codes are used on the accompanying data summary sheets 
to qualify some of the results. 



.Tt TRILLIUM,, 
Data V a l i d a t i o n for 

Environmental P r o j e c t Con t ro l , I n c . 

Samples Col lec ted May 28, 1991 

Pes t ic ide /PCB Analyses Data 

Case N a r r a t i v e 
Three t r e a t m e n t system samples were c o l l e c t e d May 28 , 1991 

and submit ted t o Pace, I n c . on May 29, 1991. The l a b o r a t o r y was 
r e q u e s t e d t o per form p e s t i c i d e / P C B t a r g e t compound l i s t (TCL) 
a n a l y s e s . 

Coole r t e m p e r a t u r e on r e c e i p t a t t h e l a b o r a t o r y was no t 
r e c o r d e d on t h e d o c u m e n t a t i o n i n c l u d e d i n t h e d a t a p a c k a g e . 
C o r r e c t i v e a c t i o n i s r e q u i r e d . Tempera tures o u t s i d e t h e 4°C + 
2°C range may adve r se ly a f f e c t t he more v o l a t i l e compounds. 

No TCL compounds w e r e d e t e c t e d i n t h e p e s t i c i d e / P C B 
f r a c t i o n . 

are: 
The samples included in this Sample Delivery Group (SDG) 

Lab ID Client ID Date of Collection 

3964 Sl-31 05/28/91 
3965 S1-31FB 05/28/91 
3966 S6-31 05/28/91 

The areas reviewed during validation are listed below. 



• 

Tt, TRILLIUM, 
ORGANIC DATA VALIDATION PROCEDURE 

I. Sample Holding Time 

II. Instrument Performance 

III. Calibration 

IV. Blanks 

V. Surrogate Recovery 

VI. Matrix Spike/Matrix Spike Duplicate 

VII. Field QC Samples 

VIII. Internal Standards Performance 

IX. TCL Compound Identification 

X. Compound Quantitation and Reported Detection Limits 

XI. Tentatively Identified Compounds 

XII. System Performance 

XIII. Overall Assessment of Data for a Case 



Tt TRILLIUM, 

DATA VALIDATION 

I . Sample H o l d i n g Times 

A l l s a m p l e s were e x t r a c t e d and a n a l y z e d w i t h i n h o l d i n g 
t i m e s . 

II. Instrument Performance 

DDT retention time was greater than or equal to 12 minutes. 

Retention time windows were reported on Form IX for each 
column used. 

Retention times and calibration factors were accurately 
recorded on Form IX. 

DDT/Endrin degradation was less than 20%. 

DBC retention time met the 1.5% criteria for wide-bore 
capillary columns on the DB-5 and DB-608 columns. 

III. Calibration 

Initial Calibration Linearity Check Inst V63400 06/10-11/91 

The DB608 column used for quantitation met the 10% relative 
standard deviation (%RSD) criteria. The DBS column used for 
confirmation failed to meet the %RSD criteria for the following 
compounds: 

aldrin (26%) 
endrin (28%) 
4,4'-DDT (31%) 
DBC (21%) 

These compound were not detected and no data have been qualified. 

Analytical Run Sequence 

All standards were run within 72 hours. 

Continuing Calibration 

The column used for quantitation met the 15% D criteria. 
The column used for confirmation met the 20% D criteria. 



^fr . IV. Blanks \ T R I L L I U M , 

No TCL compounds were detected in BLKW03. 

V. Surrogate Recovery 

Surrogate recoveries were acceptable. 

VI. Matrix Spike/Matrix Spike Duplicate 

Matrix spike recoveries for the following compound was 
outside the established advisory limits: 

gamma-BHC (49%) 

M a t r i x s p i k e d u p l i c a t e r e c o v e r i e s f o r t h e f o l l o w i n g 
compound was o u t s i d e e s t a b l i s h e d advisory l i m i t s : 

gamma-BHC (54%) 

This compound was not detected in the unspiked sample and no 
data have been qualified. 

All compounds met RPD criteria. 

VII. Field Quality Control Samples 

S1-31FB is a field blank. No TCL compounds were detected. 

VIII. Internal standards Performance 

Standard performance based on the retention time windows is 
acceptable. 

IX. TCL Compound Identification 

No target compounds were detected. 

X. Compound Quantitation and Reported Detection Limits 

Detection limit quantifications were acceptable with regard 
to supporting data. 



Tt TRILLIUM, 
XI. Tentatively Identified Compounds 

Not Applicable. 

XII. System Performance 

System performance was acceptable. 

XIII. Overall Assessment of Data for a Case 

No TCL compounds were detected. 



ID 
PEST__.IDE ORGANICS ANALYSIS DATA SHEET 

A SAMPLE NO. 

|b Name: PACE 

"ab Code: PACE Case No.: 

matrix: (soil/water) WATER 

ample wt/vol: 1000. (g/mL)ML 

Level: (low/med) LOW 

Moisture: not dec.100. dec. 0. 

Extraction: (SepF/Cont/Sonc) SEPF 

PC Cleanup: (Y/N) N pH: 7.0 

Contract: EPC 

SAS No.: 

S1-31QQ0 1 9 

CAS NO. COMPOUND 

SDG No.: 

Lab Sample ID: 3964.4 

Lab File ID: V66669 

Date Received: 5/29/91 

Date Extracted: 6/ 3/91 

Date Analyzed: 6/10/91 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

319-84-6 Alpha-BHC 
319-85-7 Beta-BHC 
319-86-8 Delta-BHC 
58-89-9 Gamma-BHC 
76-44-8 Heptachlor 

309-00-2 Aldrin 
1024-57-3 Heptachlor Epoxide 
959-98-8 Endosulfan I 
60-57-1 Dieldrin 
72-55-9 4 , 4 • -DDE 
72-20-8 Endrin 

33213-65-9 Endosulfan II 
72-54-8 4 , 4 • -DDD 

1031-07-8 Endosulfan Sulfate 
50-29-3 4 , 4 ' -DDT 
72-43-5 Methoxychlor 

53494-70-5 Endrin Ketone 
5103-71-9 alpha-Chlordane 
5103-74-2 gamma-Chlordane 
8001-35-2 Toxaphene 
12674-11-2 Arochlor-1016 
11104-28-2 Arochlor-1221 
11141-16-5 Arochlor-1232 
53469-21-9 Arochlor-1242 
12672-29-6 Arochlor-1248 
11097-69-1 Arochlor-1254 
11096-82-5 Arochlor-1260 

. 0 5 0 

. 0 5 0 

. 0 5 0 

. 0 5 0 

. 0 5 0 

. 0 5 0 

. 0 5 0 

. 0 5 0 
. 1 0 
. 1 0 
. 1 0 
. 1 0 
. 1 0 
. 1 0 
. 1 0 
. 5 0 
. 1 0 
. 5 0 
. 5 0 
1 . 0 
. 5 0 
. 5 0 
. 5 0 
. 5 0 
. 50 
1 . 0 
1 . 0 

U 
U 
U 
U 
U 
U 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

FORM I PEST 1/87 Rev. 



ID 
PES1 -IDE ORGANICS ANALYSIS DATA SHEET 

->A SAMPLE NO. 

^ab Name: PACE 

Tjab Code: PACE Case No.: 

rlatrix: (soil/water) WATER 

;ample wt/vol: 1000. (g/mL)ML 

Level: (low/med) LOW 

Moisture: not dec.100. dec. 0. 

Extraction: (SepF/Cont/Sonc) SEPF 

PC Cleanup: (Y/N) N pH: 7.0 

Contract: EPC 

SAS No.: 

31-3103)0 2 4 

SDG No. : 

Lab Sample ID: 3965.2 

Lab File ID: V66673 

Date Received: 5/29/91 

Date Extracted: 6/ 3/91 

Date Analyzed: 6/11/91 

Dilution Factor: 1.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

319-84-6 Alpha-BHC 
319-85-7 Beta-BHC 
319-86-8 Delta-BHC 
58-89-9 Gamma-BHC 
76-44-8 Heptachlor 

309-00-2 Aldrin 
1024-57-3 Heptachlor Epoxide 
959-98-8 Endosulfan I 
60-57-1 Dieldrin 
72-55-9 4,4 • -DDE 
72-2 0-8 Endrin 

33213-65-9 Endosulfan II 
72-54-8 4 , 4 • -DDD 

1031-07-8 Endosulfan Sulfate 
50-29-3 4 , 4 • -DDT 
72-43-5 Methoxychlor 

53494-70-5 Endrin Ketone 
5103-71-9 alpha-Chlordane 
5103-74-2 gamma-Chlordane 
8001-35-2 Toxaphene 
12674-11-2 Arochlor-1016 
11104-28-2 Arochlor-1221 
11141-16-5 Arochlor-1232 
53469-21-9 Arochlor-1242 
12672-29-6 Arochlor-1248 
11097-69-1 Arochlor-1254 
11096-82-5 Arochlor-1260 

Q 

. 0 5 0 

. 0 5 0 

. 0 5 0 

. 0 5 0 

. 0 5 0 

. 0 5 0 

. 0 5 0 

. 0 5 0 
. 1 0 
. 1 0 
. 1 0 
. 1 0 
. 1 0 
. 1 0 
. 1 0 
. 5 0 
. 1 0 
. 5 0 
. 5 0 
1 . 0 
. 5 0 
. 5 0 
. 5 0 
. 5 0 
. 5 0 
1 . 0 
1 . 0 

u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

u 
U 
U 
U 
U 

u 
u 
u 
II 
U 

FORM I PEST 1/87 Rev. 



ID 
PEST_JIDE ORGANICS ANALYSIS DATA SHEET 

A SAMPLE NO. 

b Name: PACE 

Tjab Code: PACE Case No. : 

Matrix: (soil/water) WATER 

;ample wt/vol: 1000. (g/mL)ML 

Level: (low/med) LOW 

Moisture: not dec.100. dec. 0. 

Extraction: (SepF/Cont/Sonc) SEPF 

PC Cleanup: (Y/N) N pH: 7.0 

Contract: EPC 

SAS No.: 

S6-31 

CAS NO. COMPOUND 

SDG No.: 

0 0 0 2 9 
Lab Sample ID: 3966.0 

Lab File ID: V66674 

Date Received: 5/29/91 

Date Extracted: 6/ 3/91 

Date Analyzed: 6/11/91 

Dilution Factor: 1.00 CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

319-84-6 Alpha-BHC 
319-85-7 Beta-BHC 
319-86-8 Delta-BHC 
58-89-9 Gamma-BHC 
76-44-8 Heptachlor 
309-00-2 Aldrin 

1024-57-3 Heptachlor Epoxide 
959-98-8 Endosulfan I 
60-57-1 Dieldrin 
72-55-9 4 , 4 ' -DDE 
72-20-8 Endrin 

33213-65-9 Endosulfan II 
72-54-8 4 , 4 • -DDD 

1031-07-8 Endosulfan Sulfate 
50-29-3 4 , 4 ' -DDT 
72-43-5 Methoxychlor 

53494-70-5 Endrin Ketone 
5103-71-9 alpha-Chlordane 
5103-74-2 gamma-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Arochlor-1016 
11104-28-2 Arochlor-1221 
11141-16-5 Arochlor-1232 
53469-21-9 Arochlor-1242 
12672-29-6 Arochlor-1248 
11097-69-1 Arochlor-1254 
11096-82-5 Arochlor-1260 

. 0 5 0 

. 0 5 0 

. 0 5 0 

. 0 5 0 

. 0 5 0 

. 0 5 0 

. 0 5 0 

. 0 5 0 
. 1 0 
. 1 0 
. 1 0 . 
. 1 0 
. 1 0 
. 1 0 
. 1 0 
. 5 0 
. 1 0 
. 5 0 
. 5 0 
1 . 0 
. 5 0 
. 5 0 
. 5 0 
. 5 0 
• 50 
1 . 0 
1 . 0 

U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
TJ 
u 

FORM I PEST 1/87 Rev. 
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-tf, TRILLIUM, 
EXECUTIVE SUMMARY 

Data quality for this sample delivery group was good. 

Cooler temperature upon receipt of samples by the laboratory 
was 4°C. 

Validation of organic data is conducted in conformance with 
Environmental Protection Agency (EPA) Functional Guidelines for 
Evaluating Organics Analyses, February 1, 1988, with 
modifications by EPA Region I, November 1, 1988. 

Based on the supporting documentation, qualifier codes may 
be added, deleted, or modified by the data validator. Final 
results are either qualified or unqualified. Unqualified (valid) 
results mean that the reported values may be used without 
reservations. Validator qualified results are annotated with the 
following codes in accordance with the Functional Guidelines: 

U - The material was analyzed for, but was not detected 
above the level of the associated value. The 
associated value is either the sample guantitation 
limit or the sample detection limit. 

J - The associated value is an estimated quantity. 

R - The data are unusable (Note: analyte may or may not be 
present). 

UJ - The material was analyzed for, but was not detected. 
The associated value, which is either the sample 
quantitation limit or the'sample detection limit, is an 
estimate and may be inaccurate or imprecise. 

These codes are used on the accompanying data summary sheets 
to qualify some of the results. 



Tt, TRILLIUM, 
Case Narrative 

Eight samples (including matrix spike and matrix spike 
duplicate) were collected and submitted to PACE, Inc. on May 29, 
1991. The laboratory was requested to perform volatile organics 
(VOA) target compound list (TCL) analyses. 

The samples included in this Sample Delivery Group (SDG) 
are: 

Client ID 

Sl-
Sl-
Sl-
S2-

-32 
-32DUP 
-32TB 
-30 

S3A-30 
S4--30 

Lab ID 

4012 
4013 
4014 
4017 
4018 
4019 

Date of Collection 

05/29/91 
05/29/91 
05/29/91 
05/29/91 
05/29/91 
05/29/91 



.Tt, TRILLIUM, 
Volatiles 

The requirements to be checked in validation are listed 
below. 

I. Holding Times 

II. GC/MS Tuning 

III. Calibration 

A. Initial 

B. Continuing 

IV. Blanks 

V. Surrogate Recovery 

VI. Matrix Spike/Matrix Spike Duplicate 

VII. Field Duplicates 

VIII. Internal Standards Performance 

IX. TCL Compound Identification 

X. Compound Quantitation and Reported Detection Limits 

XI. Tentatively Identified Compounds 

XII. System Performance 

XIII. Overall Assessment 



Tt TRILLIUM,. 
I. Holding Times 

All samples were received preserved and analyzed within the 
14-day holding time for preserved samples. 

II. GC/MS Tuning 

GC/MS tuning and mass calibrations were within criteria. 

III. Calibration 

Manual a r e a s were i n t e g r a t e d for one or more compounds in 
each of t h e s t a n d a r d s in t h i s d a t a p a c k a g e . No e v a l u a t i o n of 
t h e s e manual i n t e g r a t i o n s can be p e r f o r m e d , a s no h a r d copy 
documentation i s provided. The v a l i d a t i o n has been completed on 
t h e assumption t h a t the manual i n t e g r a t i o n s done and r epo r t ed by 
t h e l a b o r a t o r y were v a l i d and c o r r e c t . No d a t a appea r t o be 
a f f e c t e d . 

A. I n i t i a l 

Initial calibration criteria were met on 5/28/91 (Instrument 
G) with the exception of the RRF for 2-butanone (actual 0.077; 
criteria 0.1). Detection limits for 2-butanone were rejected in 
Samples Sl-32, S1-32DUP, S1-32TB, S3A-30, S4-30, S1-32MS, and 
S1-32MSD. 

J) 
Initial calibration criteria were met on 5/28/91 (Instrument 

B. Continuing 

C o n t i n u i n g c a l i b r a t i o n c r i t e r i a w e r e met on 6 / 4 / 9 1 
( I n s t r u m e n t G) w i t h t h e e x c e p t i o n of t h e RF f o r 2 - b u t a n o n e 
( a c t u a l 0 .081 ; c r i t e r i a 0 . 1 ) . Data were not a f f e c t e d . 

C o n t i n u i n g c a l i b r a t i o n c r i t e r i a w e r e met on 6 / 6 / 9 1 
( I n s t r u m e n t J ) w i t h t h e e x c e p t i o n of t h e RF f o r 2 - b u t a n o n e 
( a c t u a l 0 . 0 7 9 ; c r i t e r i a 0 . 1 ) and t h e % d i f f e r e n c e f o r 
ch loromethane ( a c t u a l 2 6 . 6 ; c r i t e r i a 2 5 ) , a c e tone ( a c t u a l 4 6 . 6 ; 
c r i t e r i a 2 5 ) , 2 - b u t a n o n e ( a c t u a l 5 2 . 0 ; c r i t e r i a 2 5 ) , v i n y l 
a c e t a t e ( a c t u a l 41 .4 ; c r i t e r i a 25) , 4-methyl-2-pentanone ( ac tua l 
4 5 . 2 ; c r i t e r i a 2 5 ) , 2-hexanone ( a c t u a l 4 4 . 4 ; c r i t e r i a 25 ) , and 
1, 1 , 2 , 2 - t e t r a c h l o r o e t h a n e ( a c t u a l 3 7 . 4 ; c r i t e r i a 2 5 ) . The 
d e t e c t i o n l i m i t fo r 2 -bu tanone was r e j e c t e d in Sample S2-30 . 
Other da ta were not a f f e c t e d . 



Tt, TRILLIUM,. 
IV. B l a n k s 

Method blanks and the trip blank were clean. 

V. Surrogate Recovery 

Surrogate recoveries were within acceptance criteria. 

VI. Matrix Spike/Matrix Spike Duplicate 

The matrix spike (MS) and matrix spike duplicate (MSD) were 
performed on Sample Sl-32. Results were within QC acceptance 
criteria. 

VII. Field Duplicates 

Compounds and concentrations (in ug/L) reported in Samples 
Sl-32 and S1-32DUP were as follows: 

Compound 

Trichloroethene 
Tetrachloroethene 

Sl-32 

110 
4400 

S1-32DUP 

110 
3800 

Results were within QC criteria. 

VIII. Internal Standards Performance 

Internal standards areas and retention times were 
acceptable. 

IX. TCL Compound Identification 

TCL compound identifications were acceptable. 

X. Compound Quantitation and Reported Detection Limits 

The results reported for tetrachloroethene in Samples Sl-32 
and S4-30 were beyond the calibration range of the instrument. 
These results were within precision and accuracy criteria and 
were accepted as reported. 

All other results and detection limits were acceptable with 
regard to the supporting data. 



Tt TRILLIUM, 
XI. Tentatively Identified Compounds 

No TICs were reported for this SDG. 

XII. System Performance 

System performance requires attention. Manual 
integrations should be addressed. 

Calibration response after criteria needs to be monitored by 
the laboratory. 

XIII. overall Assessment of Data for a Case 

Data quality for this sample delivery group was good. The 
detection limit for 2-butanone was rejected in all samples. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

« 

b Name: PACE 

_ab Code: PACE Case No.: EPC 

atrix: t.soi 1/water > WATER 

""ample wt/vol: 5.0 (g/mL> ML 

Level: (low/med) LOW 

Moisture: not dec. 100. 

Zol ,.,mn: i pact /capi PACY 

Contract: 

SAS No.: 

EPA SAMPLE NO. 

I SI-32 

;-0Q0-2-2-

SDG No.: 

Lab Sample ID: 4012.0 

Lab File ID: G3290 

Date Received: 5/30/91 

Date Analyzed: 6/ 4/91 

Dilution Factor: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(UQ/L or ua/Kq) UG/L 

i.). O O 

D 

74-87-3 Chloromethane 
74 -83 -9 Broraome thane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1, 1-Dich loroethene 
75-34-3 1. 1 -Di chloroethane 

540-59-0 1, 2-Di chloroethene < total )__. 
67-66-3 Chloroform 
107-06-2 1,2-Dich loroethane 
78 -93 -3 2 -Butanone 
71 -55-6 1.1.1 -Trichloroethane 
56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2 -Dich loropropane 

10061-01-5 cis-1, 3-Dichloropropene 
79-01 -6 Trichloroethene 
124-48-1 Dibromochloromethane 
79 -00 -5 1,1, 2 -Tnch 1 oroet hane 
71-43-2 Benzene I 

10061-02-6 Trans-1, 3-Dichloropropene 
75-23-2 Bromoform I 
iOS-iO-i t-netnyi -2-Fentanone I 
591-78-6 2-Hevanone 1 
127-18-4 Tetrachloroethene 1 
79-34-5 1, 1,2, 2-Tetrachloroethane I 
108-88-3 Toluene I 
108-90-7 Chlorobenzene 
100-41 -4 Ethylbenzene 1 
100-42-5 Styrene _ _ I 

1330-20-7 Xvlene^total » 1 

I 200. 
1 200. 
1 200. 
1 200. 
1 100. 
I 200. 
I 100. 
1 100, 
! 100. 
1 100. 

100. 
100. 

32*6. 
100. 
100. 
200. 
100. 
100. 
100. 

no. 
100. 
100. 
100. 
100. 
i 00. 
*- l.r*,' . 

200. 
4400. 
100. 
100. 
100. 
100. 
100. 
100. 

IU 
!U I 
IU 
IU I 
IU I 
IU I 
IU I 
IU I 
IU 
IU 1 
! U 
IU 1 
xrfL. ; 
IU I 
IU 1 
IU I 
IU I 
IU I 
IU I 
1 1 

1 1 

IU I 
;u 
IU I 
IU I 
i u : 
IU 1 
IU 1 
•• X ! 
IU 1 
IU 1 
IU i 
IU I 
iu ; 
IU I 
I 1 
I 1 

FORM I VOA 1/87 Rev. 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: PACE 

Lab Code: PACE Case No.: EPC 

Matrix: < 5011/water) WATER 

Sample wt/vol: 5.0 (g/mL) ML 

Level: (low/med' LOW 

7. Moisture: not dec. 100. 

Column: 'pack/cap) PACK 

Number TICs found: 0 

S1 -32 
Contract: 1 

SAS No. : SDG NS." " ~" ̂  

Lab Sample ID: 4012.0 

Lab File ID: G3290 

Date Received: 5/30/91 

Date Analyzed: 6/ 4/91 

Dilution Factor: 20.00 

CONCENTRATION UNITS: 
(UQ/L or UQ/KQ) UG/L 

1 

1 CAS NUMBER 

1. 
2. 

I 4. 
-J. 

6. 
1 7. 

8. 
9. 

1 10. 
' 11 . 

12. 
1 13. 
'• 1 4 . 

15. 
, 16. 
I 17. 

18. 
13. 

I 20. 
' 21. 

-*.*% 1 

—._,. i 
. 26. : 
I 27. : 

28. I 
29. I 

I 30. I 
1 

I COMPOUND NAME I RT I EST. CONC. 1 0 

j 

FORM I VOA-TIC 1/87 Rev, 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

• 

I SI-32DUP 
ab Name: PACE Contract: ! n A n i_n 

\jr\ru~tT" 

Lab Code: PACE Case No.: EPC SAS No. : SDG No. : 

•latrix: < soil/water" WATER Lab Sample ID: 4013.8 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: G3293 

Level: ilow/med> LOW Date Received: 5/30/91 
', Moisture: not dec. 100. 

Column: (pad /cap' PACr-

CAS NO. COMPOUND 

Date Analyzed: 6/ 4/91 

Di1u tion Factor: 20.00 

CONCENTRATION UNITS: 
<uq/L or ug/l-q) UG/L Q 

74 
74 
75 
75 
75 
67 
75 
75 
75 

540 
67 
107 
78 
71 
56 
108 
75 
78 

10061 
79 
124 
79 
71 

10061• 
75-

i O S • 

591-
127-
79-
108 -
108-
100 -
100-

1330 

87-3---
83-9---

-01-4 
-00-3 
-09-2---
-64-1---
-15-0 
-35-4---
-34-3---
-59-0 
-66-3 
-06-2 
_ < _ _ ' " * _ ' • * 

_c_r _ tZ 
J J D 

—'"•O _*=* _ __ _ 

-05-4 
-27-4 
-87-5 
-01-5 
-01-6 
-48-1 
-00-5 
-43-2 
-02-6 

-10 -1 
-78-6 
-18-4 
•_.-+ -_, 

•88-3---
•90-7 
41-4 
42-5 
20 -7 

Ch lor,ome thane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene < total ) 
Chloroform 
1,2-Di chloroethane 
2-Butanone •_ 
1, 1,1 -Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Trans-1,3-Dichloropropene 
Bromoform 
4-Pletfiyl - 2 - P e n t a n o n e 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xyleneitotal> 

200. 
200. 
200. 
200. 
100. 
200. 
100. 
100. 
100. 
100. 
100. 
100. 
peoT 
100. 
100. 
200. 
100. 
100. 
100. 
110. 
100. 
100. 
100. 
100. 
100. 
200. 
200. 
800. 
100. 
100. 
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VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

u r ri jri, i r t. c n u 

S1-32DUP 
Lab Name: PACE 

Lab Code: PACE Case No.: EPC 

latrix: (soi1/water) WATER 

Sample wt/vol: 5.0 (g/mL' ML 

.evel: (low/med) LOW 

''. Moisture: not dec. 100. 

Column: (pad /cap) PACK 

Number TICs found: o 

Contract: I 

SAS No.: SDG No.: 0 0030 

Lab Sample ID: 4013.3 

Lab File ID: G3293 

Date Received; 5/30/91 

Date Analyzed: 6/ 4/91 

Dilution Factor: 20.00 

CONCENTRATION UNITS: 
(UQ/L or UQ/KQ) UG/L 

CAS NUMBER 

1. 
2. 

, _. 
4. 
c 

6. 
1 7. 

8. 
9. 

I 10. 
11. 
12. 

, i — 
1 1 w . 
' 14. 

15. 
: 16. 
I 17. 

18. 
. 19, 
I 20. 
21. 
L L a 1 

1 *-i*1 t 
• _ — _ J • | 

'24. ! 
_ . _ • . , 

I 26, ! 
•' 27. 
, 28. i 
, 29. I 
1 30. I 

I COMPOUND NAME I RT I EST. CONC. I 0 

FORM I VOA-TIC 1/87 Rev. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

I SI-32TB 
âb Name: PACE Contract: I 

OTTOTS" 

Lab Code: PACE Case No.: EPC SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 4014.6 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: G3294 

Level: (low/med) LOW Date Received: 5/30/91 

Z Moisture: not dec. 100. Date Analyzed: 6/ 4/91 

Column: (pact /cap.) PACK Dilution Factor: 1.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/l<q.) UG/L 

I 74-87-3 Chloromethane 
I 74 -83 -9 B r omome thane 
I 75-01-4 Vinyl Chloride 
I 75-00-3 Chloroethane 
1 75-09-2 Methylene Chloride 
I 67-64-1 Acetone 
1 75-15-0 Carbon Disulfide 
I 75-35-4 1, 1 -Dich loroethene 
I 75-34-3 1, 1-Dichloroethane 
I 540-59-0 1,2-Dichloroethene <total)__ 
I 67-66-3 Chloroform 
1 107-06-2 1. 2-Dich loroethane 
I 78-93-3 2-Butanone 
I 71 -55-6 1, 1, 1 -Tr i ch lor,oet hane 
I 56-23-5 Carbon Tetrachloride 
1 108-05-4 Vinyl Acetate 
I 75-27-4 Bromodi chloromethane 
1 78-87-5 1, 2-Dich loropropane 
1 10061 -01 -5 cis-1, 3-Di chloropropene 
I 79-01 -6 Trichloroethene 
I 124-48-1 Dibromochloromethane I 
I 79-00-5 1, 1,2-Tnch loroethane I 

I 10061 -02-6 Trans-1, 3-Dich loropropene I 
1 75-25-2 Bromoform I 
1 108-10-1 4-Methyl-2-Pentanone I 
I 591-78-6 2-Hexanone I 
1 127-18-4 Tetrachloroethene 1 
1 79-34-5 1, 1,2,2-Tetrachloroethane 1 
1 108-88-3 Toluene 1 
I 108-90-7 Chlorobenzene I 
1 100-41-4 Ethylbenzene I 
I 100-42-5 Styrene 1 

1330-20-7 XyleneCtotal ) I 

I 10. 
1 10. 
1 10. 
I 10. 
1 5. 
I 10. 
• 5. 
I 5. 
1 5. 
, 5. 
I 5. 
' rr 
1 O . 

4-rirr 
5. 
5. 
10. 
5. 
er 
_l . 

5. 
5, 
er 
_J • 

5. 
5. 
5. 
rr 
_J. 

10. 
10. 
5. 
5. 
cr 
_J • 
c 
_J. 

5. 
5. 
5. 

1 

IU 
IU 
IU 
IU 
IU 
IU 
!U 
!U 
IU 
IU 
IU 

IU 
IU 
IU 
IU 
IU 
IU 
IU I 
IU 
IU I 
IU I 
IU 1 
IU I 
IU I 
IU 1 
IU ! 
IU I 
IU I 
IU I 
IU 1 
IU 1 
IU I 
1 1 
1 1 

FORM I VOA 1/87 Rev, 



_f« bAnrct N U . 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: PACE 

Lab Code: PACE Case No.: EPC 

Matrix: (.soi 1 /water ) WATER 

Sample wt/vol: 5.0 «g/mL) ML 

Level: <low/med) LOW 

7. Moisture: not dec. 100. 

Column: ( pact-'/cap) PACK 

Number TICs found: 0 

SI-32TB 
Contract: I 

SAS No. : SDG No. : 0 0 0 3 7 

Lab Sample ID: 4014,6 

Lab File ID: G3294 

Date Received: 5/30/91 

Date Analyzed: 6/ 4/91 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(uq/L or ug/Kg) UG/L 

1 

1 
I 

1 

1 

1 

1 
1 

1 

1 

1 
1 
1 

( 

1 CAS NUMBER 

1. 
• - % 

4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. ! 
21. 
•-.-._ , 
_ . _ • . i 

24. I 
25'. ~ • I 
26. I 
27. ! 
28. I 
29. 1 
30. I 

! COMPOUND NAME 

II 
X

3 I EST. CONC. I 0 

FORM I VOA-TIC 1/87 Rev, 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

b Name: PACE 

ab Code: PACE Case No.: EPC 

latrix: (.soil/water) WATER 

S2 -30 

"ample wt/vol: 5.0 (g/mLi ML 

Level; clow/med' LOW 

Moisture: not dec. 100. 

Column; (pack/cap) PACK 

CAS NO. COMPOUND 

Contract: 1 _ 

SAS No.: SDG No.: 

Lab Sample ID: 4017.0 

Lab File ID: J2896 

Date Received: 5/30/91 

Date Analyzed; 6/ 6/91 

Dilution Factor: 5.00 

CONCENTRATION UNITS: 

(ug/L o r ug/Kg) UG/L Q 

I 74-87-3 Chloromethane 
I 74-83-9 Bromomethane 
! 75-01-4 Vinyl Chloride 
I 75-00-3 Chloroethane 
I 75-09-2 Methylene Chloride 
I 67-64-1 Acetone 
I 75-15-0 Carbon Disulfide 

75-35-4 1, 1 -Dichloroethene 
I 75-34-3 1, 1 -Dichloroethane 
I 540-59-0 1,2-Dichloroethene (total) 
1 67-66-3 Chloroform 
I 107 -06 -2 1. 2 -Di c h 1 or oe t hane 
1 78-93-3 2-Butanone 
I 71 -55-6 1, 1, 1 -Trichloroethane 
1 56-23-5 Carbon Tetrachloride 
I 108-05-4 Vinyl Acetate 
1 75-27-4 Bromodichloromethane 
I 78-87-5 1, 2-Dichloropropane 
I 10061-01-5 cis-1,3-Dichloropropene 
I 79-01 -6 Trichloroethene 
I 124-48"-1 Dibromochloromethane 
! 79-00-5 1, 1,2-Trichloroethane 
I 71-43-2 Benzene 
1 10061 -02-6 Trans-1, 3-Dicbloropropene _ I 
I 75-25-2 Bromoform I 
I 108-10-1 4-Methyl-2-Pentanone 1 
I 591-78-6 2-Hexanone 1 
I 127-18-4 Tetrachloroethene 1 
I 79-34-5 1, 1,2,2-Tetrachloroethane 1 
! 108-88-3 Toluene 
I 108-90-7 Chlorobenzene I 
I 100-41-4 Ethylbenzene I 
I 100-42-5 Styrene 1 
I 1330-20-7 Xylene (total) 1 

50. 
I 50. 
I 50. 
I 50. 
• _._, . 
I 50. 
1 25. 
I 25. 
i ___J • 

i -.er 
i ___J . 

i --»_r 

• ----J • 
1 I C 
t ___J • 

1 -SrO. 
i -.c 
• ___J • 

25. 
50. 
25. 
25. 
25. 
32. 
25. 
25. 
25. 
-ser 

__*J a 

50, 
50. 

770. 
25. 
— -J • 

25. 

'-ter 
_-_J • 

-»er 

i 

i 

IU 
IU 
IU 
IU 
IU 
IU 
IU 
,'U 
IU 
IU 
IU 
IU 

w£~ 
IU 
IU 
IU 
IU 
!U 
IU 
1 
1 

IU 
IU 
IUJ 
IU 
IU 
IU 
IU 
1 

IU 
IUJ 
IUJ 
IUJ 
IUJ 
IU; 
( 
1 
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VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

t.ab Name: PACE 

_ab Code: PACE Case No.: EPC 

tatn.x: (soil/water) WATER 

Sample wt/vol: 5.0 (a/mL) ML 

evel: (low/med) LOW 

"'. Moisture: not dec. 100. 

Column: cpack/cap) PACK 

Number TICs found; 0 

S2-30 
C o n t r a c t : I 

SAS No. : SDG No. : " 0 0 4 2 

Lab Sample ID: 4017.0 

Lab File ID: J2B96 

Date Received: 5/30/91 

Date Analyzed: 6/ 6/91 

Dilution Factor: 5.00 

CONCENTRATION UNITS: 
(uq/L or UQ/KQ.) UG/L 

CAS NUMBER 

1. 
L , 

• w* • 

4. 
5. 
6. 

I 7. 
8. 
9. 

1 10. 
11. 
12. 

1 13. 
' 14. 

15. 
; 16, 
I 17. 

18. 
. 19. 
1 20, 
21. 
22. 

> - — w • | 

' 2 4 . I 

25. 
: 26. ! 
1 27. • 
28. 1 

• 2 3 . I 
I 3 0 . I 

_ I 

I COMPOUND NAME I RT I EST. CONC. Q 

FORM I VOA-TIC 1/87 Rev, 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

.ab Name: PACE 

lab Code: PACE Case No.: EPC 

latrix: (soil/water) WATER 

Sample wt/vol; 5.0 «g/mL) ML 

Level: (low/med) LOW 

'. Moisture: not dec. 100. 

Column: (pad/cap) PACK 

S3A-30 

~0"6o'48~ 
Contract: I 

SAS No.: SDG No 

Lab Sample ID: 4018.9 

Lab File ID: G3296 

Date Received: 5/30/91 

Date Analyzed: 6/ 4/91 

Dilution Factor: 10. 00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ua/L or ua/Kq.) UG/L Q 

I 74-87-3 Chloromethane 
! 74-83-9 Bromomethane 
I 75-01-4 Vinyl Chloride 
I 75 -00 -3 Ch 1 or oet hane 

I 67-64-1 Acetone 
! 75-15-0 Carbon Disulfide 
! 75-35-4 1, 1 -Dichloroethene 
! 75-34-3 1, 1 -Dichloroethane 
I 540-59-0 1,2-Dichloroethene (total.) 
I 67-66-3 Chloroform 
I 107-06-2 1,2-Dichloroethane 

I 71 -55-6 1,1.1 -Trichloroethane 
! 56-23-5 Carbon Tetrachloride 
I 108-05-4 Vinyl Acetate 
I 75-27-4 Bromodichloromethane 
1 78-87-5 1, 2-Dichloropropane 
I 10061-01-5 cis-1,3-Di chloropropene 
I 79-01-6 Trichloroethene " 
! 124-48-1 Dibromochloromethane t 

I 79-00-5 1. 1,2-Trichloroethane ! 
I 71-43-2 Benzene I 
1 10061 -02-6 Trans-1,3-Dichloropropene 1 
! 75-25-2 Bromoform I 
I 108-10-1 4-Methyl-2-Pentanone I 
I 591-78-6 2-Hexanone 1 

127-18-4 Tetrachloroethene I 
I 79-34-5 1, 1, 2, 2-Tetrachloroethane 1 
I 108-88-3 Toluene _ 1 
I 10S-90-7 Chlorobenzene I 
' 100-41-4 Ethylbenzene I 
I 100-42-5 Styrene 1 
1330-20-7 Xylene*'total ) _ _! 

1 100. 
1 100. 
I 100. 
! 100. 
I 50. 
! 100. 
I 50. 
! 50. 
I 50. 
1 50. 

50. 
50. 

60. 
50. 
100. 
50. 
50. 
50. 
110. 
50. 
50. 
50. 
50. 
50. 
100. 
100. 

1900. 
50. 
50. 
50. 
50. 
50. 
50. 

I 
i 

IU 
IU 1 
IU 
IU I 
IU I 
IU 
IU I 
IU I 
IU 1 
IU I 
IU I 
IU 1 
*r£- ; 
i i 
t » 

IU 1 
IU I 
iu ; 
IU I 
IU I 
i i 
• i 

IU 
IU 1 
!U I 
IU I 
IU 1 
IU 1 
IU I 
1 1 
t 1 

IU I 
IU 
IU I 
IU I 
IU 
IU I 
1 1 
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VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

S3A-30 
iab Name: PACE Contract: 1 

Lab Code: PACE Case No.: EPC SAS No.; SDG No-: Q 0 0 4 9 

latrix: tsoil/water) WATER Lab Sample ID: 4018.9 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: G3296 

evel: (low/med) LOW Date Received: 5/30/91 

"' Moisture: not dec, 100. Date Analyzed: 6/ 4/91 

column: (pad/cap) PACK Dilution Factor: 10.00 

Number TICs found: 0 
CONCENTRATION UNITS: 
'uq/L or uq/Kq) UG/L 

CAS NUMBER 

1. 
2. 

4. 
5. 
6. 

1 7. 
8. 
9. 

1 10. 
11. 
12. 

1 13. 
' 14. 

15. 
, 16. 
1 17. 

18. 
19. 

1 20. 
21. 
* « - ^ i 

' 24. ! 
-.tr I 

, 26. ! 
' 2 7 . I 

2a. i 
• 2 9 . i 

I 30. ! 

I COMPOUND NAME I RT I EST. CONC. I Q 

FORM I VOA-TIC 1/87 Rev, 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

kab Name: PACE 

Lab Code: PACE Case No.: EPC 

.latrix; (soi 1/water i WATER 

Sample wt/vol: 5.0 (q/mL> ML 

Level: (low/med> LOW 

''. Moisture: not dec. 100. 

Column: (pad /cap) PACK 

EPA SAMPLE NO. 

S4 -30 

.JQ.QM_6_.__. Contract: 

SAS No.: SDG No.: 

Lab Sample ID: 4019.7 

Lab File ID: G3297 

Date Received: 5/30/91 

Date Analyzed: 6/ 4/91 

Dilution Factor: 10.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
<uq/L or uq/Kg> UG/L Q 

74-87-3 Chloromethane 
I 74 -83 -9 Br omome t hane 
I 75-01-4 Vinyl Chloride 
I 75 -00 -3 Chl or oet hane 
I 75-09-2 Methylene Chloride 
! 67-64-1 Acetone 
I 75-15-0 Carbon Disulfide 
I 75-35-4 1, 1 -Dichloroethene 
I 75-34-3 1, 1 -Dichloroethane 
1 540-59-0 1,2-Dichloroethene (total) 
I 67-66-3 Chloroform 
I 107 -06 -2 1, 2 -Di c h 1 o r oet hane 

1 71 -55-6 1, 1, 1 -Trich loroethane 
I 56-23-5 Carbon Tetrachloride 
1 108-05-4 Vinyl Acetate 
I 75-27-4 Bromodichloromethane 
I 78-87-5 1, 2-Dichloropropane 
!10061-01-5 cis-1,3-Dichloropropene 
1 79-01 -6 Trichloroethene 
I 124-48-1 Dibromochloromethane 
1 79-00-5 1, 1,2-Trich loroethane 
1 71-43-2 Benzene I 
1 10061 -02-6 Trans-1. 3-Dich loropropene 1 
1 75-25-2 Bromoform I 
I 108-10-1 4-Methyl-2-Pentanone I 
I 591-78-6 2-Hexanone 1 
I 127-18-4 Tetrachloroethene 1 
1 79-34-5 1, 1,2,2-Tetrachloroethane I 
1 108-88-3 Toluene I 
1 108-90-7 Chlorobenzene I 
1 100-41-4 Ethylbenzene I 

100-42-5 Styrene 1 
1330-20-7 Xylene' total ) I 

I 100. 
I 100. 

100. 
100. 

I 50. 
1 100. 
I 50. 
I 50. 

50. 
i O O • 

I 50. 
1 50. 

._-eoT 
44. 
50. 

100. 
50. 
50. 
50. 
80. 
50. 
50. 
50. 
.50. 
50. 

100. 
100. 

2400. 
50. 
50. 
50. 
50. 
50. 
50, 

I 
I 

IU 
IU 
IU 
!U 
IU 
IU 
IU 
IU 
!U 
! J 
!U 

I J 
IU 
IU 
IU 
IU 
!U 
I 
I 

!U 
!U 
IU 
IU 
IU 
IU 

IV 
IU 
IU 
IU 
!U 
I U 
IU 
1 
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VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: PACE 

Lab Code: PACE Case No.: EPC 

Matrix: (soi1/water) WATER 

Sample wt/vol: 5.0 (g/mL) ML 

Level: (low/med) LOW 

7. Moisture: not dec. 100. 

Column: (pad /cap) PACK 

Number TICs found: 0 

Contract: 

SAS No.: 

S4 -30 

'-Q-Q-OT?-
SDG No.: 

Lab Sample ID: 4019.7 

Lab File ID: G3297 

Date Received: 5/30/91 

Date Analyzed: 6/ 4/91 

Dilution Factor: 10.00 

CONCENTRATION UNITS: 
(uq/L or uq/Kq.) UG/L 

1 
1 

1 CAS NUMBER 

i 1. 1 2. 
• O • 

4. 
5. 
6. 

1 7. 
8. 
9. 

1 10. 
11. 
12. 

1 13. 
' 14. 

15. 
I 16. 
I 17. 

18. 
. 19. 
I 20. 
21. 
-/•-> , 

• — . _ . I 

"24. I 
—— . ! 

126. 
• 2 7 . I 

28. ! 
, 29. ! 
I 30. ! 

I 

1 COMPOUND NAME 1 RT I EST. CONC. 

-

I 0 

FORM I VOA-TIC 1/87 Rev, 



DATA VALIDATION REPORT 

FOR 

ENVIRONMENTAL PROJECT CONTROL, INC. 

WELLS G&H PROJECT 

TREATMENT SYSTEM SAMPLING 

VOLATILES ANALYSES DATA 

METHOD 52 4.2 ANALYSES 

Samples Collected 5/29/91 

Chemical Analyses Performed By 

PACE, Incorporated 

August 20, 1991 

By: 

Trillium, Inc. 
7A Grace's Drive 

Coatesville, PA 19320 
( 2 1 5 ) 3 8 3 - 7 2 3 3 

Tt TRILLIUM. 



^ , TRILLIUM, 
EXECUTIVE SUMMARY 

Data guality for samples in this sample delivery group was 
good. 

Cooler temperature upon receipt of samples by the laboratory 
was 4°C. 

Validation of organic data is conducted in conformance with 
Environmental Protection Agency (EPA) Functional Guidelines for 
Evaluating Organics Analyses, February 1, 1988, with 
modifications by EPA Region I, November 1, 1988. 

Based on the supporting documentation, gualifier codes may 
be added, deleted, or modified by the data validator. Final 
results are either gualified or unqualified. Unqualified (valid) 
results mean that the reported values may be used without 
reservations. Validator qualified results are annotated with the 
following codes in accordance with the Functional Guidelines: 

U - The material was analyzed for, but was not detected 
above the level of the associated value. The 
associated value is either the sample quantitation 
limit or the sample detection limit. 

J - The associated value is an estimated quantity. 

R - The data are unusable (Note: analyte may or may not be 
present). 

UJ - The material was analyzed for, but was not detected. 
The associated value, which is either the sample 
quantitation limit or the sample detection limit, is an 
estimate and may be inaccurate or imprecise. 

These codes are used on the accompanying data summary sheets 
to qualify some of the results. 



Tt, TRILLIUM, 
Case Narrative 

Five treatment system samples were collected and submitted 
to PACE, Inc. on May 29, 1991. The laboratory was requested to 
perform volatile organics analyses (VOA) using Method 524.2. The 
analyte list for this method was amended pursuant to the QA/QC 
Plan for this project. 

The samples included in this Sample Delivery Group (SDG) 
are: 

Client ID 

S1-32FB 
S5-27 
S6-32 
S6-32DUP 
S6-32TB 

Lab ID 

4015 
4020 
4021 
4022 
4023 

Date of Collection 

05/29/91 
05/29/91 
05/29/91 
05/29/91 
05/29/91 



Tt, TRILLIUM, 
V o l a t i l e s 

The requirements to be checked in validation are listed 
below. 

I, Holding Times 

II. GC/MS Tuning 

III. Calibration 

A. Initial 

B. Continuing 

IV. Blanks 

V. Surrogate Recovery 

VI. Matrix Spike/Matrix Spike Duplicate 

VII. Field Duplicates 

VIII. Internal Standards Performance 

IX. TCL Compound Identification 

X. Compound Quantitation and Reported Detection Limits 

XI. Tentatively Identified Compounds 

XII. System Performance 

XIII. Overall Assessment 



Tt, I . Holding Times * T R I L L I U M , 

Al l samples p reserved with HC1 a t t he t ime of c o l l e c t i o n and 
were a n a l y z e d w i t h i n t h e 14-day h o l d i n g t i m e f o r p r e s e r v e d 
samples . 

II. GC/MS Tuning 

GC/MS tuning and mass calibrations were within criteria. 

III. Calibration 

Areas were manually integrated for one or more compounds in 
each of the standards in this data package. No evaluation of 
these manual integrations can be performed, as no hard copy 
documentation was provided. Such documentation has been 
requested from the laboratory. The validation has been completed 
on the assumption that the manual integrations done and reported 
by the laboratory were valid and correct. No sample data appear 
to be affected. 

A. Initial 

Initial calibration criteria were met on 6/11/91. 

B. Continuing 

Continuing calibration criteria were met on 6/12/91. 

IV. Blanks 

The trip blank, field blank, and method blanks were clean. 

V. Surrogate Recovery 

Surrogate recoveries were within acceptance criteria. 

VI. Matrix Spike/Matrix Spike Duplicate 

A matrix spike (MS) and matrix spike duplicate (MSD) were 
performed on Sample S6-32. The relative percent difference for 
benzene was above QC criteria. Sample data were not affected. 

VII. Field Duplicates 

Samples S6-32 and S6-32DUP were s u b m i t t e d a s d u p l i c a t e 
samples . No compounds were de tec ted in e i t h e r sample. 



Tt TRILLIUM, 
V I I I . I n t e r n a l S t a n d a r d s Pe r fo rmance 

I n t e r n a l s t a n d a r d s a r e a s and r e t e n t i o n t i m e s w e r e 
a c c e p t a b l e . 

IX. TCL Compound I d e n t i f i c a t i o n 

TCL compound identifications were acceptable. 

X. Compound Quantitation and Reported Detection Limits 

The laboratory performed a practical quantitation limit 
(PQL) study for the Method 524.2 analyses for this project on 
October 15, 1990. Method detection limits (MDLs) determined 
through that PQL study should have been used for reporting 
purposes for these treatment system samples. MDLs determined 
through the PQL study were as follows: 

Compound MDL (uq/L) 

Vinyl Chloride 0.48 
Chloroethane 0.49 
Methylene Chloride 4.41 
1,1-Dichloroethene 0.67 
1,1-Dichloroethane 0.54 
trans-1,2-Dichloroethene 0.50 
Chloroform 0.53 
1,2-Dichloroethane 0.52 
1,1,1-Trichloroethane 0.44 
Carbon Tetrachloride 0.43 
Bromodichloromethane 0.38 
1,2-Dichloropropane 0.45 
cis-1,3-Dichloropropene 0.33 
Trichloroethene 0.42 
Dibromochloromethane 0.33 
1,1,2-Trichloroethane 0.43 
Benzene 0.58 
trans-1,3-Dichloropropene 0.07 
Bromoform 0.49 
Tetrachloroethene 0.51 
1,1,2,2-Tetrachloroethane 0.44 
Toluene 0.45 
Chlorobenzene 0.44 
Ethylbenzene 0.51 
m-Xylene 0.48 
o-, p-Xylene 0.93 
1,2-Dichloroethane-d4 0.50 
Toluene-d8 0.45 
Bromofluorobenzene 0.36 



^n TRILLIUM, 
Methylene chloride was reported in Samples S5-27, S6-32 and 

S6-32DUP at concentrations below the MDL determined by the PQL 
study for this project. The methylene chloride concentrations in 
these samples were corrected to be "ND." 

The result reported for 1, l,1-trichloroethane in Sample S5-
27 (28 ug/L) was beyond the calibration range of the instrument 
(25 ug/L). This result met precision and accuracy criteria. 

All other results and detection limits were acceptable with 
regard to the supporting data. 

XI. Tentatively Identified Compounds 

One tentatively identified compound was reported in the trip 
blank at a retention time of 20.98. No other TICs were reported 
for this sample delivery group. 

XII. System Performance 

System performance was acceptable. 

XIII. Overall Assessment of Data for a Case 

Methylene chloride was corrected to be "ND" in Samples S5-
27, S6-32, and S6-32DUP. 

All other results were acceptable as reported. 



UNIFIRST/ENSR PACE Project Number: 
0 0 0 3 1 

810530502 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 MODIFIED 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1.1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Tri chloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

95 0040154 
05/29/91 
05/30/91 

MDL S1-32 FB 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

ND 
NO 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

NO 
NO 
NO 
ND 
ND 
ND 

ND 
ND 
ND 
NO 
ND 
ND 

NO 
ND 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



00035 
UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.; 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1.1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

MODIFIED 

PACE 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

Project Number: 810530502 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0040200 
05/29/91 
05/30/91 
S5-27 

y 

ND 
ND ir_> 

1.6 
2.4 
ND 

NO 
ND 
ND 
28 
ND 
ND 

NO 
ND 
ND 
ND 
ND 
NO 

ND 
ND 
ND 
ND 
NO 
NO 

NO 
ND 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



00043 

UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1.1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

PACE Project Number: 810530502 

MODIFIED 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 • 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0040219 
05/29/91 
05/30/91 
S6-32 

NO . 
ND ^ p t * - ^ 
-+̂ 4_- * 1 / & / /;, 
ND / ' 
ND 
ND 

NO 
ND 
ND 
ND 
ND 
ND 

NO 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

•nfi i 

?/ 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



00048 
UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524 . i 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodi chloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Di bromoch1oromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

MODIFIED 

PACE Proj 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

ect Number: 810530502 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0040227 
05/29/91 
05/30/91 
S6-32 DUD 

ND 
ND , \ 
U T NT) Vr%' 
ND '" 
ND 
NO 

ND 
ND 
ND 
ND 
NO 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

NO 
NO 

m 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



00025 

UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
ci s-1,3-Di chloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Tri chloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

MODIFIED 

PACE 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

Project Number: 810530502 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0040235 
05/29/91 
05/30/91 
S6-32 TB 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
NO 

ND 
ND 
ND 
NO 
ND 
NO 

ND 
NO 
ND 
ND 
NO 
ND 

NO 
ND 

MDL Method Detection Limit 
NO Not detected at or above the MDL. 



^ 

0G026 

IE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

Lab Name: 

Lab Code: 

Pc a c e . 

Case No.: 

Contract:_ 

SAS No.: 

Si, -__? 7_? 

SDG No.: 

Matrix: (soil/water) __£__£v--' 

Sample wt/vol: ___w^__(g/nL) 

Level: (low/med) — 

* Moisture: not dec. —• 

Column: (pack/cap) Cep 

I 

9£oo*c><*3. -T Lab Sample ID: 

Lab F i l e ID: >/?//J>-£ 

Date Received: 

Date Analyzed: 

vil SM/ 
6/k/fr 

Number TICs found: 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) 

| CAS NUMBER | COMPOUND NAME | RT | E S T . CONC. ( Q | 

1 1 . - 1 U ' K V C ^ A J 1 Jtc. 9 8 | 8 1 ****• 1 1 
1 2 . | | | | | 
1 3 . | | | | | 
1 4 . | j ) | | 
1 5 . | | | | | 
1 6- 1 I I I I 
1 7 . | | | | | 
1 8 . | | | | | 
1 9- 1 I I I I 
1 10 . | ( I I I 
1 H « 1 I I I I 
I 1 2 . | | | | | 
1 1 3 . 1 I I I I 
1 14 . | 1 ) | | 
1 1 5 . | I I I I 
| 16 . | I I I I 
| 17 . | 1 1 1 1 
I 18 . | | | | | 
| 19 . | | | | | 
1 20 . | 1 1 1 1 
1 2 1 . f | | | | 
1 2 2 . | | | | | 
1 2 3 . | ( I I I 
1 24 . | ( I I I 
1 2 5 . | " | ) 1 1 
1 26 . |~ | | 1 1 
1 27 . (" | | | | 
1 2 8 . | | | | | 
1 29 . | | | | | 
1 30 . | | | | | 
' - 1 1 1 ' ' 

FORM I VOA-TIC 1/87 Rev, 



Tt TRILLIUM, 
DATA VALIDATION REPORT 

FOR 

ENVIRONMENTAL PROJECT CONTROL, INC. 

WELLS G&H PROJECT 

TREATMENT SYSTEM SAMPLING 

INORGANIC ANALYSES DATA 

Samples Collected 5/29/91 

Chemical Analyses Performed By 

PACE, Incorporated 

August 20, 1991 

By: 

Trillium, Inc. 
7A Grace's Drive 
Coatesville, PA 19320 
(215) 383-7233 



^ TRILLIUM, 
EXECUTIVE SUMMARY 

Data p r e s e n t e d f o r t h i s sample d e l i v e r y group were good. 
All unqua l i f i ed sample da ta may be used without r e s e r v a t i o n . 

V a l i d a t i o n of i n o r g a n i c l a b o r a t o r y d a t a i s conduc ted in 
conformance wi th Region I Labora to ry Data V a l i d a t i o n F u n c t i o n a l 
G u i d e l i n e s f o r E v a l u a t i n g I n o r g a n i c s A n a l y s e s ( 2 / 8 9 ) and 
a s s o c i a t e d c h e c k l i s t . These g u i d e l i n e s and c h e c k l i s t a r e 
i n t e n d e d t o e v a l u a t e d a t a on a t e c h n i c a l b a s i s r a t h e r t h a n a 
c o n t r a c t compliance b a s i s for chemical a n a l y s e s conducted under 
t h e USEPA's C o n t r a c t Labora to ry Program (CLP) and assumes t h a t 
t h e d a t a p a c k a g e i s p r e s e n t e d i n a c c o r d a n c e w i t h t h e CLP 
r e q u i r e m e n t s . I n a d d i t i o n , t h e d a t a package i s assumed t o 
r e p r e s e n t t he b e s t e f f o r t s of t h e l abo ra to ry and has a l r eady been 
s u b j e c t e d t o a d e q u a t e and s u f f i c i e n t q u a l i t y r ev i ew p r i o r t o 
submission for v a l i d a t i o n . 

Resu l t s of ana lyses a r e r epor t ed by the l a b o r a t o r y as e i t h e r 
q u a l i f i e d or u n q u a l i f i e d . U n q u a l i f i e d r e s u l t s mean t h a t t h e 
r e p o r t e d v a l u e s may be used w i t h o u t r e s e r v a t i o n s . Q u a l i f i e d 
r e s u l t s i n d i c a t e a n o n r o u t i n e (with r e s p e c t t o CLP p rocedures ) 
s i t u a t i o n o c c u r r e d d u r i n g t h e c o u r s e of a n a l y s i s . V a r i o u s 
q u a l i f i e r codes a s s o c i a t e d with t he numerical r e s u l t s a r e used by 
t h e l a b o r a t o r y t o d e n o t e s p e c i f i c i n f o r m a t i o n r e g a r d i n g t h e 
a n a l y t i c a l r e s u l t s . During the process of v a l i d a t i o n , l a b o r a t o r y 
q u a l i f i e d and u n q u a l i f i e d da t a a r e v e r i f i e d a g a i n s t s u p p o r t i n g 
documentat ion. Based on the suppor t ing documentat ion, q u a l i f i e r 
codes may be added, d e l e t e d , or modified by t h e d a t a v a l i d a t o r . 
F ina l r e s u l t s a r e e i t h e r q u a l i f i e d or u n q u a l i f i e d . Unqua l i f i ed 
r e s u l t s s t i l l mean t h a t t h e r e p o r t e d va lues may be used w i t h o u t 
r e s e r v a t i o n s . V a l i d a t o r q u a l i f i e d r e s u l t s a re annota ted with t he 
following codes in accordance with the Funct ional G u i d e l i n e s : 

U - The m a t e r i a l was a n a l y z e d f o r , bu t was no t d e t e c t e d 
a b o v e t h e l e v e l of t h e a s s o c i a t e d v a l u e . The 
a s s o c i a t e d v a l u e i s e i t h e r t h e sample q u a n t i t a t i o n 
l i m i t or t h e sample d e t e c t i o n l i m i t . 

J - The a s s o c i a t e d va lue i s an es t imated q u a n t i t y , 

R - The da t a a r e unusab le (Note: Analyte may or may no t 
be p r e s e n t ) . 



~tr TRILLIUM, 
UJ - The material was analyzed for, but was not detected. 

The associated value, which is either the sample 
quantitation limit or the sample detection limit, is an 
estimate and may be inaccurate or imprecise. 

These codes are used on the accompanying data summary sheets 
to qualify some of the results. 



^ T TRILLIUM, 
Inorganic Data Validation 

for 

Environmental Project Control, Inc. 

Samples Collected 5/29/91 

Case Narrative 

This group contained two water samples to be analyzed for 
iron. No field blank was provided. 

Samples validated in this report are noted below: 

Client ID Lab ID Date of Collection 

S2-30 4017 5/29/91 
S2-31 4069 5/29/91 

The areas reviewed during validation are listed below. 



Tt, TRILLIUM, 
CLP Inorganics Data Validation 

I. Holding Times 

II. Calibration 

III. Blanks 

IV. ICP Interference Check Sample 

V. Matrix Spike Sample Analysis 

VI. Duplicate Sample Analysis 

VII. Laboratory Control Sample Analysis 

VIII. Furnace Atomic Absorption Analysis 

IX. ICP Serial Dilution Analysis 

X. Detection Limits 

XI. Sample Result Verification 

XII. Overall Assessment 



Tt, TRILLIUM, 
Data Validation 

I. Holding Times 

Analyses were conducted within acceptable holding times. 

II. Calibration 

Calibrations were satisfactory. 

III. Blanks 

No blank contamination was detected. No field blank was 
provided for analysis. Because of this, there is no wasy to 
determine if the detected concentrations in the samples are true 
or attributable to contamination. 

IV. ICP Interference Check Sample 

Interference check sample results were satisfactory. 

V. Matrix Spike Sample Analysis 

Matrix spike analyses were satisfactory. 

VI. Duplicate Sample Analysis 

Duplicate analyses were satisfactory. 

VII. Laboratory Control Sample Analyses 

Laboratory control sample results were satisfactory. 

VIII. Furnace Atomic Absorption Analysis 

Not a requirement of this sample delivery group. 

IX. ICP Serial Dilution Analysis 

Serial dilutions were conducted on S2-30. All results met 
the validation criteria of 15%. 



T* TRILLIUM, 
X. Detection Limits 

Instrument detection limits (IDLs) were acceptable. 

XI. Sample Result Verification 

Sample results were acceptable as reported. 

XII. Overall Assessment 

The data in this data package are acceptable as reported, 
however, since no field blank was provided, the end user should 
use this data with caution. 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

0001 4 

EPA SAMPLE NO. 

ab Name: PACE_INCORPORATED 

"ab Code: Case No.: 

Matrix (soil/water): WATER 

_vel (low/med): LOW 

% Solids: 0 

Contract: EPC_ 

SAS No.: 

S2-30 

SDG No.: 

Lab Sample ID: 4017,0 

Date Received: 05/30/91 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

olor Before: 

.lor After: 

mments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Seleni_m_ 
Silver 
Sod.ium 
Thallium_ 
Vanadium_ 
Zinc 
Cyanide 

Concentration 

2100 

C Q M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

COLORLESS 

COLORLESS 

Clarity Before: CLEAR_ 

Clarity After: CLEAR 

Texture: 

Artifacts; 

FORM I - IN 7/87 



U.S. EPA - CLP 

INORGANIC ANALYSES DATA S m 15 
EPA SAMPLE NO. 

ab Name: PACE_INCORPORATED 

' ab code: Case No. 

Matrix (soi l /water) : WATER 

jvel (low/med): LOW 

\ Solids: 0 

Contract: EPC_ 

SAS No.: 

S2-31 

SDG No. 

Lab Sample ID: 4069,3 

Date Received: 05/31/91 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

olor Before: 

' Lor After: 

" "uments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Alurainum_ 
Antiraony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium_ 
Silver 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 
Cyanide 

Concentration 

3460 

C Q M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

COLORLESS 

COLORLESS 

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

Texture: 

Artifacts; 

FORM I - IN 7/87 
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EXECUTIVE SUMMARY 

Data quality for this sample delivery group was good. 

Cooler temperature upon receipt of samples_by the laboratory 
13°C. Cooler temperatures outsid 

adversely affect the volatile compounds. 
was 13°C. Cooler temperatures outside the 4"C +2°C range may 

Validation of organic data is conducted in conformance with 
Environmental Protection Agency Functional Guidelines for 
Evaluating Organics Analyses, February 1, 1988. 

Based on the supporting documentation, qualifier codes may 
be added, deleted, or modified by the data validator. Final 
results are either qualified or unqualified. Unqualified (valid) 
results mean that the reported values may be used without 
reservations. Validator qualified results are annotated with the 
following codes in accordance with the Functional Guidelines: 

U - The material was analyzed for, but was not detected 
above the level of the associated value. The 
associated value is either the sample quantitation 
limit or the sample detection limit. 

J - The associated value is an estimated quantity. 

R - The data are unusable (Note: analyte may or may not be 
present). 

UJ - The material was analyzed for, but was not detected. 
The associated value, which is either the sample 
quantitation limit or the sample detection limit, is an 
estimate and may be inaccurate or imprecise. 

These codes are used on the accompanying data summary sheets 
to qualify some of the results. 
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Case Narrative 

Ten samples (including matrix spike and matrix spike 
duplicate) were collected and submitted to PACE, Inc. on May 30, 
1991. The laboratory was requested to perform volatile organics 
(VOA) target compound list (TCL) analyses. 

The samples included in this sample delivery group are: 

Client ID Lab ID Date of Collection 

FDUG12 
GOIDB 
S81S 
TB 
UG12 
UG16 
UC2 33 
S82 

4097 
4101 
4095 
4102 
4096 
4100 
4103 
4094 

05/29/91 
05/29/91 
05/29/91 
05/29/91 
05/29/91 
05/29/91 
05/30/91 
05/29/91 

• 
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V o l a t i l e s 

The requirements to be checked in validation are listed 
below. 

I. Holding Times 

II. GC/MS Tuning 

III. Calibration 

A. Initial 

B. Continuing 

IV- Blanks 

V. Surrogate Recovery 

VI. Matrix Spike/Matrix Spike Duplicate 

VII. Field Duplicates 

VIII. Internal Standards Performance 

IX. TCL Compound Identification 

X. Compound Quantitation and Reported Detection Limits 

XI. Tentatively Identified Compounds 

XII. System Performance 

XIII. Overall Assessment 
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I. Holding Times 

All samples were analyzed within the 14-day holding time for 
preserved samples. 

II. GC/MS Tuning 

GC/MS tuning and mass calibrations were within criteria. 

III. Calibration 

Areas were manually integrated for one or more compounds in 
each of the standards in this data package. No evaluation of 
these manual integrations can be performed, as no hard copy" 
documentation is provided. The validation has been completed on 
the assumption that the manual integrations done and reported by 
the laboratory were valid and correct. No positive data are 
affected. 

A. Initial 

Initial calibration criteria were met on 5/28/91 (Instrument 
G) with the exception of the RRF for 2-butanone (actual 0.077; 
criteria 0.1). Detection limits for 2-butanone were rejected in 
Samples UG12MS, UG12MSD, UG16, GOIDB, UC233, FDUG12, G01DBDL, 
S82, and S81S. 

Initial calibration criteria were met on 5/29/91 (Instrument 
J). 

B. Continuing 

C o n t i n u i n g c a l i b r a t i o n c r i t e r i a w e r e met on 6 / 1 0 / 9 1 
( I n s t r u m e n t G) w i t h t h e e x c e p t i o n of t h e RF f o r 2 - b u t a n o n e 
( a c t u a l 0 . 0 6 4 ; c r i t e r i a 0 .1) and t h e % d i f f e r e n c e f o r a c e t o n e 
( a c t u a l 4 4 . 5 ; c r i t e r i a 25) and 4-methyl-2-pentanone ( a c t u a l 3 0 . 3 ; 
c r i t e r i a 2 5 ) . The p o s i t i v e r e s u l t s f o r a c e t o n e i n Samples 
UG12MS, UG12MSD, and UC233 were q u a l i f i e d as e s t i m a t e d . Other 
da ta were not a f f e c t e d . 

C o n t i n u i n g c a l i b r a t i o n c r i t e r i a w e r e met on 6 / 1 1 / 9 1 
( I n s t r u m e n t G) w i t h t h e e x c e p t i o n of t h e RF f o r 2 - b u t a n o n e 
( a c t u a l 0 .069; c r i t e r i a 0.1) and acetone ( a c t u a l 0 .096; c r i t e r i a 
0 , 1 ) . D e t e c t i o n l i m i t s f o r a c e t o n e were r e j e c t e d in Samples 
G01DBDL and S81S. The p o s i t i v e r e s u l t fo r a c e t o n e i n Sample 
FDUG12 was q u a l i f i e d as e s t i m a t e d . Other da ta were not a f f e c t e d . 

C o n t i n u i n g c a l i b r a t i o n c r i t e r i a w e r e met on 6 / 1 2 / 9 1 
( Ins t rument G) with t h e excep t ion of t he RF for 2-butanone 
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( a c t u a l 0 . 0 5 8 ; c r i t e r i a 0 .1) and v i n y l a c e t a t e ( a c t u a l 0 . 0 9 0 ; 
c r i t e r i a 0 .1) and t h e % d i f f e r e n c e fo r v i n y l a c e t a t e ( a c t u a l 
3 8 . 4 ; c r i t e r i a 25) and 4 - m e t h y 1 - 2 - p e n t a n o n e ( a c t u a l 2 5 . 3 ; 
c r i t e r i a 25 ) . The d e t e c t i o n l i m i t for 2-butanone were p r e v i o u s l y 
r e j e c t e d ; t h e d e t e c t i o n l i m i t fo r v i n y l a c e t a t e was r e j e c t e d i n 
Sample S82. Other da ta were not a f f e c t e d . 

C o n t i n u i n g c a l i b r a t i o n c r i t e r i a were met on 6 / 4 / 9 1 
( I n s t r u m e n t J ) w i t h t h e e x c e p t i o n of t h e % d i f f e r e n c e f o r 
chloromethane ( a c t u a l 2 8 . 1 ; c r i t e r i a 2 5 ) , ace tone ( a c t u a l 2 8 . 8 ; 
c r i t e r i a 2 5 ) , 2 - b u t a n o n e ( a c t u a l 3 6 . 1 ; c r i t e r i a 2 5 ) , v i n y l 
a c e t a t e ( a c t u a l 2 5 . 5 ; c r i t e r i a 25) , 4-methyl-2-pentanone ( a c t u a l 
2 6 . 7 ; c r i t e r i a 25 ) , and 2-hexanone ( a c t u a l 3 0 . 2 ; c r i t e r i a 2 5 ) . 
Data were not a f f e c t e d . 

C o n t i n u i n g c a l i b r a t i o n c r i t e r i a , w e r e met on 6 / 6 / 9 1 
( I n s t r u m e n t J ) w i t h t h e e x c e p t i o n of t h e RF f o r 2 - b u t a n o n e 
( a c t u a l 0 . 0 7 9 ; c r i t e r i a 0 . 1 ) and t h e % d i f f e r e n c e f o r 
chloromethane ( a c t u a l 2 6 . 6 ; c r i t e r i a 2 5 ) , ace tone ( a c t u a l 4 6 . 6 ; 
c r i t e r i a 2 5 ) , 2 - b u t a n o n e ( a c t u a l 5 2 . 0 ; c r i t e r i a 2 5 ) , v i n y l 
a c e t a t e ( a c t u a l 4 1 . 4 ; c r i t e r i a 2 5 ) , bromoform ( a c t u a l 2 5 . 1 ; 
c r i t e r i a 25) , 4-methyl-2-pentanone ( a c t u a l 45 .2 ; c r i t e r i a 25) , 2 -
h e x a n o n e ( a c t u a l 4 4 . 4 ; c r i t e r i a 2 5 ) , and 1 , 1 , 2 , 2 -
t e t r a c h l o r o e t h a n e ( a c t u a l 3 7 . 4 ; c r i t e r i a 2 5 ) . The d e t e c t i o n 
l i m i t for 2-butanone was r e j e c t e d in Sample UG12. The p o s i t i v e 
r e s u l t for ace tone in Sample UG12 was q u a l i f i e d as e s t ima ted . 

IV. Blanks 

Method blanks and the trip blank were clean. 

V. Surrogate Recovery 

Surrogate recoveries were within acceptance criteria. 

VI. Matrix Spike/Matrix Spike Duplicate 

The matrix spike and matrix spike duplicate were performed 
on Sample UG12. Recoveries for benzene and toluene were above QC 
criteria in the MS and the MSD. No positive data was reported in 
field samples for these compounds, so no data were qualified. 

VII. Field Duplicates 

Compounds and concentrations (in ug/L) reported for Samples 
UG12 and FDUG12 were as follows: 
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Compound 

Methylene Chloride 
Acetone 
1,1-Dichloroethane 
1,2-Dichloroethenes 
Trichloroethene 
Tetrachloroethene 

UG12 

310 
5 

29 
59 

170 

FDUG12 

4 
330 

5 
28 
50 

140 

Because methylene chloride was reported only for the field 
duplicate, this result was rejected. Other results were within 
QC criteria. 

VIII. Internal Standards Performance 

Internal standards areas and retention times were 
acceptable. 

IX. TCL Compound Identification 

TCL compound identifications were acceptable. 

X. Compound Quantitation and Reported Detection Limits 

The result reported for tetrachloroethene in Sample G01DB 
was beyond the calibration range of the instrument. The 
laboratory reanalyzed this sample at a dilution. The result for 
tetrachloroethene in Sample G01DB was rejected; the result in the 
rerun was accepted. 

The result reported for tetrachloroethene in Sample S82 was 
slightly beyond the calibration range of the instrument. This 
result met precision and accuracy criteria and was acceptable as 
reported. 

Chloroform results in Samples S81S and UC233 probably 
resulted from laboratory contamination. 

All other results and detection limits were acceptable with 
regard to the supporting data. 

XI. Tentatively Identified Compounds 

No TICs were reported for this SDG. 
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XII. System Performance 

System performance was acceptable. 

XIII. Overall Assessment of Data for a Case 

Data quality for this sample delivery group was good. 
Detection limits for 2-butanone were rejected all samples except 
the trip blank. Detection limits for acetone were rejected in 
Samples G01DBDL and S81S. The detection limit for vinyl acetate 
was rejected in Sample S82. 



VOLATILE ORGANICS ANALYSIS DATA SHEET 

FDUGI; 
Lab Name: PACE 

Lab Code: PACE Case No.: EPC 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.0 (g/mL") ML 

Level: (low/med) LOW 

7. Moisture: not dec. 100. 

Column: (pack/cap) PACK 

Contract: 

SAS No.: 

0000027 

SDG No.: 

Lab Sample ID: 4097.9 

Lab File ID: G3340 

Date Received: 5/31/91 

Date Analyzed: 6/12/91 

Dilution Factor: 1.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kq) UG/L 

74 
74 
75 
75 
75 
67 
7_ 
75 
75 

540 
67 
107 
78 
71 
56 
108 
75 
78 

10061 
79 
124 
79 
71 

10061 
/ *_f • 

108-
591-
127-
79-
108-
108-
100-
100-

1330-

-87-3-
-83-9-
-01-4-
-00-3-
-09-2-
-64-1-
-15-0-
-35-4-
-34-3-
59-0-
-66-3-
-06-2-
-93-3-
-55-6-
-23-5-
-05-4-
-27-4-
-87-5-
-01-5-
-01-6-
-48-1-
-00-5-
-43-2— 
.02-6 — 
-25-2--
-10-1--
-78-6 — 
•18-4--
-34-5— 
•88-3--
•90-7 — 
•41-4--
42-5 — 
20-7 — 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1r1-Dichloroethane 
1,2-Dichloroethene (total). 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Trans-1,3-Dichloropropene 
Bromoform 
4 -rie chyi-2-renta none 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Xylene(total) 

10 . 
10 . 
10 . 
10 . 
>*r~ 

3 3 0 . 
5 . 
5 . 
5 . 

2 8 . 
5 . 
5 . 

j * e r 
5 . 
5 . 

10 . 
5 . 
5 . 
5 . 

5 0 . 
5 . 
5 . 
5 . ! 
5 . 
5 . i 

I U . i 
10 . ! 

140. ! 
5 . ! 
5 . ! 
5 . ! 
5 . ! 
5 . ! 
5 . 1 

!U 
IU 
!U 
! L J r . 
! ^ 
! -E-J 
!U 
IU 
! J 

!U 
! U ^ 
nrfcL 
IU 
iU 
!U 
!U 
IU 
U 

U 
U 
U 
U 
u 
u 
U 

U 
U 
U 
U 
U 
U ! 

FORM I VOA 1/87 Rev. 



TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: PACE Contract: 

ab Code: PACE Case No. : EPC SAS No.: 

Matrix: (soi1/waterJ WATER 

Sample wt/vol: 5.0 (g/mL) ML 

.evel: (low/med) LOW 0 0 0 0 0 2 8 

FDUG1-

„ Moisture: not dec. 100. 

Column: (pack/cap) PACK 

Number TICs found: O 

SDG No.: 

Lab Sample ID: 4097.9 

Lab File ID: G3340 

Date Received: 5/31/91 

Date Analyzed: 6/12/91 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

1 
1 

CAS NUMBER 

! 1. 2. 
3. 

! 4. 
' 5. 

6. 
! 7. 
! 8. 

9. 
u 10. 

r 12. 
13. 

! 14. 
• 15. 

16. 
! 17. 
! 18. 

19. 
. 20. 
! 21. 
22. ! 
23. ! 

I 24. ! 
__. I 
26. ! 

! 27. ! 
'• 28. ! 
29. I 

T 30. ! 
1 1 

I COMPOUND NAME RT ! EST, CONC. ! 0 

FORM I VOA-TIC 1/87 Rev. 



VOLATILE ORGANICS ANALYSIS DATA SHEET 

.ab Name: PACE 

Lab Code: PACE Case No.: EPC 

latrix: (soil/water) WATER 

GOIDB 
Contract: 

SAS No.: SDG No.: 

Lab Sample ID: 4101.0 

Sample wt/vol: 5.0 ig/mL') ML Lab File ID: G3325 

.evel: (low/med) LOW Date Received: 5/31/91 

•; Moisture: not dec. 100. 0 0 0 0 0 3 8 Date Analyzed: 6/10/91 

Column: (pack/cap) PACK Dilution Factor: 1.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3 Chloromethane 
74 -83 -9 Br omome t hane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disul f ide 
75-35-4 1, 1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
540-59-0 1,2-Dichloroethene (total)' 
67-66-3 Chloroform 
107-06-2 1,2-Dich loroethane 
78-93-3 2-Buta none 
71-55-6 1, 1, 1-Trichloroethane 
56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate Z '. 
75 -27 -4 Bromodi c h 1 oromet hane 
78-87-5 1,2-Dichloropropane 

10061-01-5 cis-1,3-Di chloropropene 
79-01 -6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 l,l,2-Trichloroethane~_I ~_ 
71 -43-2 Benzene 

10061-02-6 Trans-1,3-Di chloropropene 
73 -25 -2 Bromoform 

- ——t-ne^ny x -_-r_ii«._• IUI i«?_____ 
2-He x anone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene(total) 

591-78-6 — 
127-18-4 — 
79-34-5— 
108-88-3 — 
108-90-7 — 
100-41-4 — 
100-42-5 — 

1330-20-7--

1 0 . 
1 0 . 
1 0 . 
1 0 . 

5 . 
1 0 . 

5 . 
5 . 
5 . 

1 0 . 
5 . 
5 . 

J r € T . 

1 2 . 
5 . 

1 0 . 
5 . 
5 . 
5 . 

2 9 . 
5 . 
5 . 
5 . 
5 . 
*_>• 

1 V « 

1 0 . 

loeor 
5 . 
5 . 
5 . 
5 . 
5 . 
5 . 

!U 
IU 
!U 
!U 

:u 
!U 
!U 
IU 

:u 

!U 

;u 
M i 

!U 
!U 

:u 
!U 
!U 

IU 
IU 
IU 
I U 
1 1 1 
1 w 
11 1 
1 w 

IU 

IU 
!U 
IU 
IU 
IU 
IU 

* f i r 

FORM I VOA 1/87 Rev. 



GOIDB 
TENTATIVELY IDENTIFIED COMPOUNDS I 

Lab Name: PACE Contract: ! 

ab Code: PACE Case No.: EPC SAS No.: SDG No,: 

trix: (soil/water^ WATER Lab Sample ID: 4101.0 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: 63325 

Level: (low/med) LOW O O O O O ^ J D a t_ R e c e i v e d : 5/31/91 

X Moisture: not dec. 100. Date Analyzed: 6/10/91 

Column: (pack/cap) PACK Dilution Factor: 1.00 

Number TICs found: 0 
CONCENTRATION UNITS: 
(ug/L or uq/Kq) UG/L 

1 

' I CAS NUMBER 

I 1 . 
1 O 
i _ _ . • 

; 3 . 
1 4 . 

5 . 
6 . 

I 7 . 
! 8 . 

9 . 
. 1 0 . 

fell. 
P l 2 . ___ _ 

1 3 . 
! 1 4 . 
' 1 5 . 

1 6 . 
! 1 7 . 
! 1 8 . 

1 9 . 
-. 2 0 . 
I 2 1 . 

! 2 2 . 
i 2 3 . I 
I 2 4 . •; 

:' 2 5 . ; 
i 2 6 . _ _ I 
I 2 7 . I 
'• 2 8 . ! 

2 9 . I 
* 3 0 . ! 
1 . 
1 J 

I COMPOUND NAME I RT I E S T . CONC. 1 Q , 

1 

FORM I VOA-TIC 1/87 Rev. 



VOLATILE ORGANICS ANALYSIS DATA SHEET 

GOIDBDL 
Lab Name: PACE 

Lab Code: PACE Case No.: EPC 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.0 (g/mL"> ML 

Levels (low/med) LOW 

X Moisture: not dec. 100. 

Column; (pack/cap) PACK 

CAS NO. COMPOUND 

Contract: ! 

SAS No.: SDG No.: 

Lab Sample ID: 4101.ODL 

Lab File ID: G3341 

000004'Pate R e c e i v e d : 5/31/91 

Date Analyzed: 6/12/91 

Dilution Factor: 10.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 0 

74 
74 
75 
75 
75 
67 
75 
75 
75 

540 
67 
107 
78 
71 
56 
108 
75 
78 

10061 
79 
124 
79 
71 

10061 

-87-3-
-83-9-
-01-4-
-00-3-
-09-2-
-64-1-
-15-0-
-35-4-
•34-3-
•59-0-
•66-3-
•06-2-
•93-3-
•55-6-
•23-5-
05-4-
27-4-
87-5-
01-5-
01-6-
48-1-
00-5-
43-2-
02-6-

/ %J— _ o -

591 
127 
79-
108-
108-
100-
100-

1330-

« r s . 
- ».v/— _ • 

•78-6-
•18-4-
•34-5-
•88-3-
•90-7-
•41-4-
42-5-
20-7-

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (total). 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Trans-l,3-Dichloropropene 
Bromoform 
4-Me t hy i-2-re n ta none 
2-Hexano ne 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
To1uene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene*total) 

100. 
100. 
100. 
100. 
50. 

J^O". 
50. 
so. 
50. 
50. 
50. 
50. 

JWKT. 
50. 
50. 
100. 
50. 
50. 
50. 
50. 
50. 
50. 
50. 
50. 
50. 

1VU. 
100. 

1000. 
50. 
50. 
50. 
50. 
50. 
50. 

:u 
!U 
!U 
IU 

- i ^ 
IU 
!U 
;u 
IU 
IU 
!U 

* r (L . 
IU 
IU 
IU 
IU 
IU 
IU 
!U 
!U 
IU 
IU 
IU 
iU 
iU 

IU 
1 
1 

!U 
!U 
IU 
IU 
IU 
IU 

FORM I VOA 1/87 Rev. 



TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: PACE C o n t r a c t : 

_ab Code: PACE C a s e N o . : EPC SAS N o . : 

M a t r i x : ( s o i l / w a t e r ) WATER 

Sample w t / v o l : 5 . 0 ( g / m D ML 

. e v e l : ( low/med) LOW 

X M o i s t u r e : not d e c . 100 . 0 0 0 0 0 4 8 

Zolumn: ( p a c k / c a p ) PACK 

GQ1DBDL 

SDG No.: 

Lab Sample ID: 4101.ODL 

Lab File ID: G3341 

Date Received: -5/31/91 

Date Analyzed: 6/12/91 

Dilution Factor: 10.00 

Number TICs found: 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

1 
1 

CAS NUMBER 

I 1. 2. 
3. 

! 4. 
' 5. 

6. 
i 7. 
I 8. 

9. 
, 10. 
Ik 11- - - _ 
f 12. _ _ . _ 
W 13. 
! 14. 
' 15. 

16. 
i 17. 
I 18. 

19. 
20. 

1 21. 
22. 
23. I 

', 24. ; 
__. ; 
26. ! 

; 27. • 
1 28. 1 
29. 
30. • 

J 

I COMPOUND NAME 

* 

I RT I EST. CONC. I Q 1 

FORM I VOA-TIC 1/87 Rev. 



VOLATILE ORGANICS ANALYSIS DATA SHEET 

C o n t r a c t , 0 0 0 0 0 5 ? j . 
381$ S cvi<i\ 

Lab Name: PACE 

Lab Code: PACE Case No.: EPC SAS No.: SDG No.: 

Matrix: <soi1/water) WATER Lab Sample ID: 4095.2 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: G3342 

Level: (low/med> LOW Date Received: 5/31/91 

X Moisture: not dec. 100. Date Analyzed: 6/12/91 

Column: (pack/cap) PACK Dilation Factor: 1-00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74 
74 
75 
75 
75 
67 
75 
75 
75 
540 
67 
107 
78 
71 
56 
108 
75 
78 

10061 
79 
124 
79 
71 

10061 
75-

4 •* —I 
1 VO' 

591-
127-
79-
108-
108-
100-
100-

1330-

-87-3-
-83-9-
-01-4-
-00-3-
-09-2-
-64-1-
-15-0-
-35-4-
-34-3-
-59-0-
-66-3-
-06-2-
-93-3-
-55-6-
-23-5-
-05-4-
-27-4-
-87-5-
-01-5-
-01-6-
-48-1-
-00-5-
-43-2-
-02-6-
-25-2-
•10-1-
•78-6-
•18-4-
34-5-
•88-3-
90-7-
41-4-
42-5-
20-7-

Chloromethane 
Bromomet hane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,l-Dichloroethane 
1,2-Dichloroethene (total). 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
I,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Xylene(total) 

10. 
10. 
10. 
10. 
5. 

5. 
5. 
5. 
5. 
6. 
5. 

>er 
4. 
5. 
10. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
10. 
10. 
77. 
5. 
5. 
5. 
5. 
5. 
5. 

IU 
IU 
IU 
IU 

^ 
:u 
!U 
iu 
IU 
i 
i 

IU 
M T p -
I J 
IU 
!U 
IU 
IU 
IU 
IU 
IU 
IU 
:u 
:u 
!U 
iU 
IU 
1 
1 

IU 
IU 
IU 
!U 
IU 
IU 

FORM I VOA 1/87 Rev, 



58106 

# 

TENTATIVELY IDENTIFIED COMPOUNDS I 

Lab Name: PACE Contract: i 

Lab Code: PACE Case No.: EPC SAS No.: 00000g__ No.: 

atrix: (soil/water) WATER Lab Sample ID: 4095.2 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: G3342 

Level: (low/med) LOW Date Received: 5/31/91 

X Moisture: not dec. 100. Date Analyzed: 6/12/91 

Column: (pack/cap) PACK Dilution Factor; 1.00 

Number TICs foundi 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

1 
1 
i 

1 

i 

1 
I 

• 
i 

I 

I 

I 

! CAS NUMBER 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

_!!•__ 
1 12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. I 
22. ~ | 
23. I 
*•* -* _ 

^ t r • 

26. ! 
27. | 
28. j 
29. 
30. I 

I COMPOUND NAME 

• 

—------——-——--.————_--_-—————--——— 

1 

I RT 

| 

— — — — — — 

! EST. CONC. 1 G . 

• j 

1 

FORM I VOA-TIC 1/87 Rev. 



c m _<->iiru_ ,<u, 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: PACE 

Lab Code: PACE Case No.: EPC 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.0 tg/mL) ML 

Level: (low/med) LOW 

X Moisture: not dec. 100. 

Column: (pack/cap) PACK 

oooiootfj Contract: 

SAS No.; SDG No.: 

Lab Sample ID: 4102.9 

Lab File ID: J2872 

Date Received: 5/31/91 

Date Analyzed: 6/ 4/91 

Dilution Factor: 1.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74 
74 
75 
75 
7_> 
67 
75 
75 
75 

540 
67 
107 
78 
71 
56 
108 
75 
78 

10061 
79 
124 
79 
71 

10061 
75 
103 
591 
127 
79 
108 
108 
100 
100 

1330 

-87-3-
-83-9-
-01-4-
-00-3-
-09-2-
-64-1-
15-0-

-35-4-
-34-3-
-59-0-
-66-3-
-06-2-
-93-3-
-55-6-
-23-5-
-05-4-
-27-4-
-87-5-
-01-5-
-01-6-
-48-1-
-00-5-
-43-2-
-02-6-
-25-2-
-10-1-
•7B-6--
•18-4 — 
•34-5 — 
•88-3 — 
•90-7 — 
•41-4 — 
42-5 — 
20-7 — 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (total). 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hex anone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene (total) 

10. 
10. 
10. 
10. 
5. 
10. 
5. 
5. 
5. 
5. 
5. 
5. 
10. 
5. 
5. 
10. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
10. 
10. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

IU 
IU 
IU 
IU 
;u 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
!U 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
!U 
IU 
IU 
IU 
IU 
IU 

Q 

FORM I VOA 1/87 Rev. 



ooooo'i TB 

_ 

• 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: PACE Contract: ^ O Q O l 

Lab Code: PACE Case No.: EPC SAS No.: SDG No.: 

atrix: (soil/water) WATER Lab Sample ID: 4102.9 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: J2B72 

Level: (low/med) LOW Date Received: '5/31/91 

X Moisture: not dec. 100. Date Analyzed: 6/ 4/91 

Column: (pack/cap) PACK Dilution Factor: 1.00 

Number TICs found: 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

! CAS NUMBER 

! 1. 
! 2. 
I 3. 
! 4. 
I 5. 
! 6. 
! 7. 

8. 
! 9. 
! 10. 
_ 11. _ _ _ 
1 12. 
' 13. " " 
I 14. 
! 15. 
! 16. 
I 17. 
'. IB. 
1 19--_ 
1 20. 
I 21. I 
1 22. J 
! 23. 
I 24. ! 
' 2 5 . — — I 
26. I 

' 27. • 
28. I 
29. ! 
30. I 

COMPOUND NAME 

; 

- ; 

I RT I EST. CONC. I Q ' 

J 

FORM I VOA-TIC 1/87 Rev. 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
0000 TF 

! UG12 
Lab Name: PACE 

Lab Code: PACE Case No.: EPC 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.0 (g/mL' ML 

Level: (low/med) LOW 

X Moisture: not dec. 100. 

Column: (pack/cap) PACK 

CAS NO. COMPOUND 

Contract: ' 

SAS No.: SDG No.: 

Lab Sample ID: 409_.0 

Lab File ID: J2897 

Date Received: 5/31/91 

Date Analyzed; 6/ 6/91 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg3 UG/L Q 

74 
74 
7b 
75 
75 
67 
75 
75 
75 

540 
67 
107 
78 
71 
56 
108 
75 
78 

10061 
79 
124 
79 
71 

10061 
75-
108-
591-
127-
79-
108-
108-
100-
100-

1330-

87-3-
83-9-
-01-4-
-00-3-
09-2-
-64-1-
-15-0-
-35-4-
34-3-
59-0-
-66-3-
-06-2-
-93-3-
-55-6-
-23-5-
-05-4-
-27-4-
-87-5-
-01-5-
-01-6-
-48-1-
-00-5-
-43-2-
-02-6-

•78-6-
•18-4-
•34-5-
•88-3-
90-7-
•41-4-
42-5-
20-7-

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroe t hane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (total). 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1, 1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,I,2-Trichloroethane 
Benzene 
Trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone -m 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Xylene (total) 

10. 
10. 
10. 
10. 
5. 

310. 
5. 
5. 

IU 
IU 
IU 
IU 
IU 
l 
l 

IU 
IU 

29. 

*J 

1U 
5. 

j-er: 
5. 
5. 
10. 
5. 
5. 
5. 

59. 
5. 
5. 
5. 
5. 
5. 
10. 
10. 

170. 
5. 
5. 
5. 
5. 
5. 
5. 

IU 
iy 
IU 
!U 
IU 
IU 
:u 
iu 
i 
i 

IU 
IU 
!U 
IU 
;U 
iu 
IU 
l 
l 

IU 
IU 
IU 
IU 
IU 
!U 

^ 

FORM I VOA 1/87 Rev. 



TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: PACE Contract: 0 0 0 0 0 6 6 
UG12 

€ t
ab Code: PACE Case No.: EPC 

trix: (soil/water) WATER 

Jample wt/vol: 5.0 (g/mL) ML 

evel: (low/med) LOW 

X Moisture: not dec. 100. 

:olumn: (pack/cap) PACK 

Number TICs founds 0 

SAS No.: SDG No.s 

Lab Sample ID: 4096.0 

Lab File ID: J2897 

Date Received: 5/31/91 

Date Analyzed: 6/ 6/91 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

1 
1 

CAS NUMBER 

! 1 . 2 . 
3 . 

! 4 . 
-' 5 . 

6 . 
; 7 . 
! 8 . 

9 . 
. 1 0 . 

fcll-T 
Pl2. 1 3 . 
I 1 4 . 
' 1 5 . 

1 6 . 
i 1 7 . 
I 1 8 . 

1 9 . 
-. 2 0 . 
I 2 1 . 

2 2 . ! 
2 3 . I 

'. 2 4 . ! 
_ _ . • | 

2 6 . 1 
; 2 7 . ! 
! 2 8 . | 

2 9 . I 
v 3 0 . ! 
1 | 
1 ] 

i COMPOUND NAME 

; 

I RT 

| 

I E S T . CONC. 

; 

I Q 1 

1 

FORM I VOA-TIC 1/87 Rev. 



VOLATILE ORGANICS ANALYSIS DATA SHEET „ _^ 
ooooo 7-

; UG16 
Lab Name: PACE Contract: 1 

Lab Code: PACE Case No. : EPC SAS No. : SDG No. : 

Matrix: (soil/water) WATER Lab Sample ID: 4100.2 

Sample wt/vol: 5.0 (g/mL) ML 

Level: (low/med.) LOW 

7. Moisture: not dec. 100. 

Column; (pack/cap) PACK 

Lab File ID: 63324 

Date Received: 5/31/91 ' 

Date Analyzed: 6/10/91 

Dilution Factor: 1,00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74 
74 
75 
75 
75 
67 
75 
75 
75 

540 
67 
107 
78 
71 
56 
108 
75 
78 

10061 
79 
124 
79 
71-

10061 

-87-3-
-83-9-
-01-4-
-00-3-
-09-2-
-64-1-
-15-0-
-35-4-
-34-3-
-59-0-
-66-3-
-06-2-
-93-3-
-55-6-
-23-5-
-05-4-
-27-4-
-87-5-
-01-5-
-01-6-
•48-1-
-00-5-
-43-2-
-02-6-

/ _r --__i -_;" 

105-i 0-i- - - -
591-78-6-
127-18-4-
79-34-5-
108-88-3-
108-90-7-
100-41-4 — 
100-42-5-

1330-20-7--

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1 -Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (total) 
Chlorofor m 
1,2-Dich1oroet hane 
2 -Bu tanone : 

1,1,1-Trichloroethane 
Car bon Tet ra c h1or ide 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Trans-1,3-Dichloropropene 
Bromoform 
4 - r i e t h y 1 - 2 - P e n t a n o n e 
2-He x a none 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene I 
Ethylbenzene 
Styrene 
Xylene(total) 

Q 

10. 
10. 
10. 
10. 
5. 
10. 
5. 
5. 
5. 
5. 
5. 
5. 

>er 
5. 
5. 
10. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
10. 
10. 
11. 
5. 
5. 
5. 
5. 
5. 
5. 

IU 
IU 
IU 
!U 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 

Mir 
IU 
IU 
IU 
IU 
IU 
IU 
iU 
!U 
SU 
IU 
!U 
IU 
iU 

IU 
1 
1 

IU 
IU 
IU 
!U 
IU 
*.U 

p-

FORM I VOA 1/87 Rev. 



TENTATIVELY IDENTIFIED COMPOUNDS 

. • : 

Lab Name: PACE 

ab Code: PACE Case No. : EPC 

^itrix: (soil/water> WATER 

Sample wt/vol: 5.0 (g/mL) ML 

.evel: (low/med) LOW 

7. Moisture: not dec. 100. 

lolumn: (pack/capl PACK 

Number TICs found: 0 

UG16 
Contract: 0 0 0 0 0 7 Gl 

SAS No. : SDG No. : 

Lab Sample IDs 4100.2 

Lab File ID: G3324 

Date Received: 5/31/91 

Date Analyzed: 6/10/91 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

1 
1 

CAS NUMBER 

! 1 . i 2 . 
3 . 

I 4 . 
5 . 
6 . 

; 7 . 
I 8 . 

9 . 
-. 1 0 . 
fell. 
P12.Z _ _Z 

1 3 . 
! 1 4 . 
' 1 5 . 

1 6 . 
1 17 . 
1 1 8 . 

1 9 . 
-. 2 0 . 
I 2 1 . 

2 2 . 
2 3 . 

I 2 4 . 

I COMPOUND NAME 

• - - • • _ ; " • " i 

2 6 . ! I 
: 2 7 . ~ ~ ! 
• 2 8 . I 

2 9 . I 
r 3 0 . I 
1 1 
i 1 

I RT I E S T . CONC. 

1 

I Q 1 

1 

FORM I VOA-TIC 1/87 Rev. 

• 



VOLATILE ORGANICS ANALYSIS DATA SHEET 

0000081. uc2: 
Lab Name: PACE 

Lab Codes PACE Case No. 

Mat r ix : ( s o i l / w a t e r ) WATER 

EPC 

Sample wt/vol: 5.0 cg/mL) ML 

Level: (low/med) LOW 

% Moisture: not dec. 100. 

Column: (pack/cap) PACK 

Contract: ' 

SAS No. : SDG No. : 

Lab Sample ID: 4103.7 

Lab File ID: G3326 

Date Received: 5/31/91 

Date Analyzed: 6/10/91 

CAS NO. COMPOUND 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

• 

1.00 

74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1, 1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
540-59-0 1,2-Dichloroethene (total) I 
67-66-3 Chloroform 
107-06-2 1,2-Di chloroethane 
78-93-3 2-Butanone 
71-55-6 1, 1, 1-Trichloroethane 
56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dich loropropane 

10061 -01-5 cis-1,3-Di chloropropene I 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1, 1,2-Trichloroethane 
71 -43-2 Benzene 

10061 -02-6 Trans-1,3-Dichloropropene 
75-25-2 Bromoform 
i0a-j.o-i 4-Methyl -2-Pentanone 
591 -78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1, 1,2, 2-Tetrachloroethane 1 
108 -88 -3 To I uene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-5 Styrene 

1330-20-7 Xylene(total) 

10. 
10. 
10. 
10. 
5. 

26. 
5. 
5. 
5. 
5. 
4. 
5. 

-V#T 
5. 
5. 
10. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
10. 
10. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

!U 
IU 
IU 
!U 
ILL-
! 0 
IU 
IU 
IU 
IU 
I J 
IU 

7»r(L. 
IU 
IU 
IU 
IU 
IU 
IU 
!U 
IU 
IU 
IU 
IU 
IU 
:u 
IU 
IU 
l^U 
!U 
IU 
IU 
IU 
IU 

_ » > • vv°* 

FORM I VOA 1/87 Rev. 



TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name; PACE 

Lab Code: PACE Case No.: EPC 

flatrix: (soil/water) WATER 

Sample wt/vol: 5.0 (g/mL) ML 

Level: (low/med) LOW 

X Moisture: not dec. 100. 

Column: (.pack/cap) PACK 

Number TICs found: 0 

0000082! UC23C 
Contract: 

SAS No. : SDG No. : 

Lab Sample ID: 4103.7 

Lab File ID: G3326 

Date Received: 5/31/91 

Date Analyzed: 6/10/91 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

! CAS NUMBER 

1 1. 
I 2. 
I 3. 
i 4. 
I 5. 
1 6. 
! 7. 
1 8. 
! 9. 
! 10. 

_ n - — • 

) 1 2 . 
: 13. 
! 14. 
'• 15. 

16. 
I 17. 
I 18. 

19. 
. 20. 
I 21. I 
22. ~1 
23. J 

I 24. | 
__. i 
26. ! 
27. I 
28. ; 
29. I 
30. ! 

I COMPOUND NAME 

| 

• - j 

I RT 1 EST. CONC. 

j 

1 ! 

1 0 1 

1 

FORM I VOA-TIC 1/87 Rev. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: PACE 

^b Code: PACE Case No.: EPC 

Matrix: (soi1/water) WATER 

lample wt/vol: 5. (g/mL) ML 

Level: (low/med) LOW 

^r _ « _ _ . . _ . _ - _ _ — _ ~ _ •. —i r . 
l U i B t U L C i 1 1 U I . _ _ — . _ U U . 

Column: (pack/cap) PACK 

Contract: 

SAS No.: 

CAS NO. COMPOUND 

SDG N o . : _ _ _->-,.£> 
0<Z:<Z:CS<Z>XI\7 

Lab Sample ID: 4094.4 

Lab File ID: G3346 

Date Received: 5/31/91 

Date Analyzed: 6/12/91 

Dilution Factor: 1.00 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74 
74 
75 
75 
75 
67 
75 
75 
75 

540 
67 

107 
78 
71 
56 
108 
75 
78 

10061 
79 

124' 
79' 
71-

10061-
75-

108-
591-
127-
79-
108-
108-
100-
100-

1330-

-87-3 
-83-9 
-01-4 
-00-3 
-09-2 
-64-1 
-15-0 
-35-4 
-34-3 
-59-0 
-66-3 
-06-2 
-93-3 
-55-6 
-23-5' 
-05-4-
-27-4-
-87-5 
-01-5 
-01-6-
-48-1-
-00-5-
-43-2-
-02-6-
-25-2-
-10-1-
-78-6-
-18-4-
-34-5— 
-88-3 — 
-90-7 — 
41-4 — 
42-5— 
20-7-

Chloromethane 
Bromomethane 
Vinyl ChloriHiT 
Chloroethane 
Methylene Chloride_ 
-Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane^ 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-l,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone_ 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene(total) 

FORM I VOA 1/87 Rev. 



IE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

j — jab Name: PACE 

b Code: PACE Case No.: EPC 

latrix: (soil/water) WATER 

Sample wt/vol: 5. (g/mL) ML 

_evel: (low/med) LOW 

Moisture: not dec.100. 

column: (pack/cap) PACK 

Number TICs found: 0 

Contract: 

SAS No.: 

S82 

SDG No.: _,--.o-i. 

Lab Sample ID: 4094.4 

Lab File ID: G3346 

Date Received: 5/31/91 

Date Analyzed: 6/12/91 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

CAS NUMBER 

* 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21." 
22.' 
23.' 
24.' 
25." 
26." 

- 27." 
, 28." 
"29.' 
30." 

COMPOUND NAME RT EST. CONC. 

FORM I VOA-TIC 1/87 Rev. 



Tt TRILLIUM, 

DATA VALIDATION REPORT 

FOR 

ENVIRONMENTAL PROJECT CONTROL, INC. 

HELLS G&H PROJECT 

TREATMENT SYSTEM SAMPLING 

VOLATILES ANALYSES DATA 

Samples Collected 5/30/91 

Chemical Analyses Performed By 

PACE, Incorporated 

August 20, 1991 

By: 

Trillium, Inc. 
7A Grace's Drive 

Coatesville, PA 19320 
(215) 383-7233 



Tt, TRILLIUM, 
EXECUTIVE SUMMARY 

Data quality for this sample delivery group was good. 

Cooler temperature upon receipt of samples by the laboratory 
was 12°C. Cooler temperatures outside the 4°C +2°C range may 
adversely affect the volatile compounds. 

Validation of organic data is conducted in conformance with 
Environmental Protection Agency (EPA) Functional Guidelines for 
Evaluating Organics Analyses, February 1, 1988, with 
modifications by EPA Region 1, November 1, 1988. 

Based on the supporting documentation, qualifier codes may 
be added, deleted, or modified by the data validator. Final 
results are either qualified or unqualified. Unqualified (valid) 
results mean that the reported values may be used without 
reservations. Validator qualified results are annotated with the 
following codes in accordance with the Functional Guidelines: 

U - The material was analyzed for, but was not detected 
above the level of the associated value. The 
associated value is either the sample quantitation 
limit or the sample detection limit. 

J - The associated value is an estimated quantity. 

R - The data are unusable (Note: analyte may or may not be 
present). 

UJ - The material was analyzed for, but was not detected. 
The associated value, which is either the sample 
quantitation limit or the sample detection limit, is an 
estimate and may be inaccurate or imprecise. 

These codes are used on the accompanying data summary sheets 
to qualify some of the results. 



Tt TRILLIUM, 
Case Narrative 

Eight samples (including matrix spike and matrix spike 
duplicate) were collected and submitted to PACE, Inc. on May 30, 
1991. The laboratory was requested to perform volatile organics 
(VOA) target compound list (TCL) analyses. 

The samples included in this Sample Delivery Group (SDG) 
are: 

Client ID 

Sl-33 
S1-33DUP 
S1-33TB 
S2-31 
S3A-31 
S4-31 

Lab ID 

4064 
4065 
4066 
4069 
4070 
4071 

Date of Collection 

05/30/91 
05/30/91 
05/30/91 
05/30/91 
05/30/91 
05/30/91 



^h TRILLIUM,, 
V o l a t i l e s 

The requirements to be checked in validation are listed 
below. 

I. Holding Times 

II. GC/MS Tuning 

III. Calibration 

A. Initial 

B. Continuing 

IV. Blanks 

V. Surrogate Recovery 

VI. Matrix Spike/Matrix Spike Duplicate 

VII. Field Duplicates 

VIII. Internal Standards Performance 

IX. TCL Compound Identification 

X. Compound Quantitation and Reported Detection Limits 

XI. Tentatively Identified Compounds 

XII. System Performance 

XIII. Overall Assessment 



Tt, TRILLIUM, 
I. Holding Times 

All samples were received preserved and analyzed within the 
14-day holding time for preserved samples. 

II. GC/MS Tuning 

GC/MS tuning and mass calibrations were within criteria. 

III. Calibration 

Areas were manually integrated for one or more compounds in 
each of the standards in this data package. No evaluation of 
these manual integrations can be performed, as no hard copy 
documentation is provided. The validation has been completed on 
the assumption that the manual integrations done and reported by 
the laboratory were valid and correct. No positive data appear 
to be affected. 

A. Initial 

Initial calibration criteria were met on 5/28/91. 

B. Continuing 

Continuing calibration criteria were met on 6/5/91 with the 
exception of the RF for 2-butanone (actual 0.087; criteria 0.1) 
and the % difference for acetone (actual 32.4; criteria 25), 2-
butanone (actual 47.3; criteria 25), vinyl acetate (actual 32.7; 
criteria 25), 4-methyl-2-pentanone (actual 36.5; criteria 25), 2-
hexanone (actual 37,5; criteria 2 5 ) , and 1,1,2,2-
tetrachloroethane (actual 31.8; criteria 25). Detection limits 
for 2-butanone were rejected in Samples Sl-33, S1-33TB, S3A-31, 
and S4-31. Other data were not affected. 

Continuing calibration criteria were met on 6/6/91 with the 
exception of the RF for 2-butanone (actual 0.079; criteria 0.1) 
and the % difference for chloromethane (actual 26.6; criteria 
25), acetone (actual 46.6; criteria 25), 2-butanone (actual 52.0; 
criteria 25), vinyl acetate (actual 41.4; criteria 25), 4-methyl-
2-pentanone (actual 45.2; criteria 25), 2-hexanone (actual 44.4; 
criteria 25), and 1,1,2,2-tetrachloroethane (actual 37.4; 
criteria 25). Detection limits for 2-butanone was rejected in 
Samples S2-31, S1-33DUP, S1-33MS, and S1-33MSD. Other data were 
not affected. 



^ TRILLIUM, 
IV. B l a n k s 

Acetone was reported in the trip blank. Although not 
reported on the Form I, methylene chloride was reported on the 
quant report for Method Blank VBLK01. Acetone results for 
Samples S1-33TB, Sl-33, and S4-31 and methylene chloride results 
for Sample S4-31 were qualified as less than the reported values. 

V. Surrogate Recovery 

Surrogate recoveries were within acceptance criteria. 

VI. Matrix Spike/Matrix Spike Duplicate 

The matrix spike (MS) and matrix spike duplicate (MSD) were 
performed on Sample Sl-33. Results were within QC acceptance 
criteria. 

VII. Field Duplicates 

Compounds and concentrations (in ug/L) reported in Samples 
Sl-32 and S1-32DUP were as follows: 

Compound Sl-32 S1-32DUP 

Trichloroethene 120 100 
Tetrachloroethene 4000 3400 

Results were within QC criteria. 

VIII. Internal Standards Performance 

Internal standards areas and retention times were 
acceptable. 

IX. TCL Compound Identification 

TCL compound identifications were acceptable. 

X. Compound Quantitation and Reported Detection Limits 

The result reported for tetrachloroethene in Sample S4-31 
was beyond the calibration range of the instrument. This result 
was within precision and accuracy criteria and was accepted as 
reported. 



Tt TRILLIUM, 
All other results and detection limits were acceptable with 

regard to the supporting data. 

XI. Tentatively Identified Compounds 

No TICs were reported for this SDG. 

XII. System Performance 

System performance requires attention. Manual integrations 
should be addressed. 

Calibration response factors need to be monitored by the 
laboratory. 

XIII. Overall Assessment of Data for a Case 

Data quality for this sample delivery group was good. The 
detection limit for 2-butanone was rejected all samples. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Sl-33 
Lab Name: PACE 

Lab Code: PACE Case No. : EPC 

Contract: 

SAS No.: SDEPAAZO 

Matrix: Csoil/water0 WATER 

Sample wt/vol: 5. Cg/mL.) ML 

Level: (low/medi LOW 

X Moisture; not dec.100. 

Column: (pack/cap> PACK 

CAS NO. COMPOUND 

Lab Sample ID: 4064.2 

Lab File ID: J2877 

Date Received: 5/31/91 

Date Analyzed: 6/ 5/91 

Dilution Factor: 20.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

: 74 
! 74 
I 75 
I 75 
! 75 
I 67 
I 75 
I 75 
I 75 
! 540 
i 67 
I 107 
! 78 
! 71 
1 56 
! 108 
I 75-
I 78 
!10061-
I 79-
I 124-
I 79-
I 71-
!10061-
i 75-
! i OS -
I 591-

127-
! 79-
! 108-
! 108-
! 100 -

100-
I 1330-

-87 
-83 
-01 
-00 
-09 
-64 
-15 
-35 
-34 
-59 
-66 
-06 
-93 
-55 
-23 
-05 
-27-
-87-
-01-
-01-
-48-
-00-
-43-
-02-
-25-
•10-
78-
•18-
34-
88-
90-
41-
42-
20-

-3 
-9 
-4 
-3 

-3 
-0 
— _3 

-3 
-6 
-5 
-4 
-4 
-5 
-5 
-6 

-5 
-2 
•6 

5 
3 

5 

--Chloromethane 
--Bromomethane 
--Vinyl Chloride 
--Chloroethane 
--Methylene Chloride 
--Acetone 
--Carbon Disulfide 
--1,1-Dichloroethene 
--1,1-Dichloroethane 
--1, 2-Dichloroethene ( total.) 

•—Ch loroform 
-1,2-Dichloroethane 
-2-Butanone 
-1,1,1-Trichloroethane 
-Carbon Tetrachloride 
-Vinyl Acetate 
-Bromodichloromethane 
-1,2-Dichloropropane 
-cis-1,3-Dichloropropene 1 
-Trichloroethene I 
-Dibromochloromethane I 
-1, 1,2-Trichloroethane 1 
-Benzene I 
-Trans-1,3-Dichloropropene I 
-Bromoform ! 
-4-Methyi-2-Pentanone ; 
-2-He'<anone 1 
-Tetrachloroethene I 
-1,1,2,2-Tetrachloroethane ! 
-Toluene ! 
-Chlorobenzene 1 
-Ethylbenzene ! 
-Styrene I 
-Xylene (total) I 

! 200. 
I 200. 
1 200. 
I 200. 
I 100. 
I 190. 
I 100. 
! 100. 
I 100. 
I 100. 
I 100. 
1 100. 

J2&0. 
100. 
100. 
200. 
100. 
100. 
100. 
120. 
100. 
100. 
100. 
100. 
100. 
200. 
200. 

4000. 
100. 
100. 
100. 
100. 
100. 
100. 

1 
1 

IU 
IU 
IU 
IU 
I -J- iL 
IU 
IU 
IU 
:u 
IU 
iu 

^4d f<-
!U 
IU 
IU 
IU 
IU 
IU 
1 

IU 
IU 
IU 
!U 
IU 
i U 

IU 
1 
1 

IU 
IU 
!U 
IU 
!U 
IU 
1 1 
1 I 

FORM I VOA 1/87 Rev. 



VULAIiLt UK_ANJ,__ ANALYSIS DATA -HEH7 
TENTATIVELY IDENTIFIED COMPOUNDS 

Sl-33 
Lab Name: PACE 

Lab Code: PACE Case No.: EPC 

Matrix: (soil/water) WATER 

Sample wt/vol: 5. cg/mL) ML 

Level: (low/med.) LOW 

7. Moisture; not dec. 100. 

Column: (pack/cap) PACK 

Number TICs found: 0 

Contract: . 

SAS No. : SDG No. : 0 0 0 2 1 

Lab Sample ID: 4064.2 

Lab File ID: J2S77 

Date Received: 5/31/91 

Date Analyzed: 6/ 5/91 

Dilution Factor: 20.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

1 
t 

! CAS NUMBER 

; i. 
i •"> 

; 3. 
1 4. 
! 5. 

6. 
: 7. 
• a. 

9. 
1 10. 
: n. 

12. 
. 13. 
: 14. 

15. 
16. 

1 17. 
• 18. 

19. 
! 20. 
1 21. I 
22. I 

. 23. I 
i 24. ; 
25. ; 
26. ! 

1 27. 
' 28. ! 
29. ! 

! 30. ! 
1 , 

I COMPOUND NAME I RT I EST. CONC. I Q 

FORM I VOA-TIC 1/87 Rev. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

• 

tKA _Anr__ ivu. 

i S1-33DUP 
ab Name: PACE Contract: ! 

ab Code: PACE Case No.: EPC SAS No.: SDG No.: 

Matrix: «'soi 1/water > WATER Lab Sample ID: 4065.0 

Sample wt/vol: 5. <.g/mL) ML Lab File ID: J2892 

Level: (low/med.) LOW Date Received: 5/31/91 

7. Moisture: not dec. 100. 

Column: (pack/cap) PACK 

CAS NO. COMPOUND 

Date Analyzed; 6/ 6/91 

Dilution Factor: 20.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg3 UG/L Q 

! 74-87-3 Chloromethane 
! 74-83-9 Bromomethane 
1 75-01-4 Vinyl Chloride 
I 75-00-3 Chloroethane 
I 75-09-2 Methylene Chloride 

67-64-1 Acetone 
I 75-15-0 Carbon Disulfide 
! 75-35-4 1, 1-Dichloroethene 
! 75-34-3 1, 1-Dichloroethane 
! 540-59-0 1,2-Dichloroethene (total.) 
! 67-66-3 Chloroform 
! 107-06-2 1, 2-Dichloroethane 
i 78-93-3 2-Butanone 
1 71 -55-6 1, 1, 1 -Trichloroethane 
; 56-23-5 Carbon Tetrachloride 
! 108-05-4 Vinyl Acetate 
1 75-27-4 Bromodichloromethane 
I 78-87-5 1, 2-Di ch loropropane 
! 10061 -01-5 cis-1, 3-Dichloropropene ! 
! 79-01-6 Trichloroethene 
! 124-48-1 Dibromochloromethane ' 
! 79-00-5 1, 1,2-Tnchloroethane ! 
! 71-43-2 Benzene 
1 10061-02-6 Trans-1, 3-Dichloropropene I 

; lOB-iO-i 4-Methy i-2-F_ntanori_ '• 
1 591-78-6 2-Hexanone I 
! 127-18-4 Tetrachloroethene ! 
1 79-34-5 1, 1,2,2-Tetrachloroethane ! 
! 108-88-3 Toluene I 
I 108-90-7 Chlorobenzene I 
i 100-41-4 Ethylbenzene 1 
! 100-42-5 Styrene I 
1330-20-7 Xylene (total) _! 

! 200. 
200. 

I 20O. 
! 200. 
! 100. 
! 200. 
! 100. 
! 100. 
! 100. 
! 100. 
I 100. 

100. 
J2£CT 
100. 
100. 
200. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
200. 
200. 

3400. 
100. 
100. 
100. 
100. 
100. 
100. 

1 
1 

IU 
IU 
IU 
IU 
!U 
IU 
!U 
IU 
IU 
IU 
IU 
IU 
-W-& 
IU 
IU 
IU 
;u 
IU 
IU » 
i 

IU 
!U 
!U 
IU 
• 11 
* w 
! U 
IU 
1 
1 

IU 
IU 
!U 
IU 
!U 
IU 
1 
I 

FORM 1 VOA 1/87 Rev. 



V U L H I JLC unuMiHiua MINHLTSID UI^ , n _n__ i 
TENTATIVELY IDENTIFIED COMPOUNDS 

S1-33DUP 
Lab Name: PACE 

.ab Code: PACE Case No.; EPC 

latrix: (soil/water) WATER 

Sample wt/vol: 5. cg/mL.) ML 

evel: (low/med) LOW 

7. Moisture: not dec. 100. 

lolumn: (pack/cap) PACK 

Contract: 

SAS No.: SDG No.: 

Number TICs found; 0 

00030 
Lab Sample ID: 4065.0 

Lab File ID: J2S92 

Date Received: 5/31/91 

Date Analyzed: 6/ 6/91 

Dilution Factor: 20.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

1 

CAS NUMBER 

1 1. 
•> 
_ a 

3. 
I 4. 

5. 
6. 

: 7. 
' 8. 

9. 
: 10. 
! 11. 

12. 
. 13. 
1 14. 

15. 
16. 

I 17. 
' 18. 

19. 
i 20. 
! 21. I 
22. ! 

. 23. I 
I 24. I 
25. I 
26. I 

! 27. j 
1 28. • 
29. | 

! 30. I 

I COMPOUND NAME I RT I EST. CONC. 1 Q 

FORM I VOA-TIC 1/87 Rev. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: PACE 

jLab Code: PACE Case No. : EPC 

Matrix: (soil/water) WATER 

Contract: ! 

SAS No.: SDG No.: 

Lab Sample ID: 4066.9 

SI-33TB 

Sample wt/vol: 5. 

Level: (.low/med) LOW 

7. Moisture: not dec. 100. 

Column: <pack/cap) PACK 

(g/mD ML Lab File ID: J2S80 

Date Received: 5/31/91 

Date Analyzed: 6/ 5/31 

Dilution Factor: 1.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(.ug/L or ug/Kg; UG/L 

74 
74 
75 
75 
7_. 
67 
75 
75 
75 

540 
67 
107 
78 
71 
56 
108 
75 
78 

10061 
79 
124 
79 
71 

10061 
75-
i OS • 
591-
127-
79-
108-
108-
100-
100-

1330 

87-3-
-83-9-
-01-4-
-00-3-
-09-2-
-64-1-
-15-0-
-35-4-
-34-3-
-59-0-
-66-3-
-06-2-
-93-3-
-55-6-
-23-5 
-05-4 
-27-4--
-87-5--
-01-5--
-01-6--
-48-1 — 
-00-5 — 
-43-2 — 
-02-6 — 
-25-2 — 
- i 0 - i - -
-78-6 — 
-18-4 — 
-34-5 — 
-88-3 — 
-90-7--
-41-4--
42-5--
20-7--

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Di chloroethane 
1,2-Dichloroethene (total). 
Chloroform 
1,2-Dichloroethane 
2 -Bu tanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1.2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
I,1,2-Trichloroethane 
Benzene 
Trans-1,3-Dichloropropene 
Bromoform 
t-netnyi-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1.1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene (total) 

0 

10. 
10. 
10. 
10. 
5. 
10. 
5. 
5. 
5. 
5. 
5. 
5. 

.1-er __• 
_J . 

5. 
10. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
IU. 
10. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

!U 
IU 
IU 
IU 
IU 
! __^t 
!U 
IU 
!U 
IU 
IU 
!U 
' •*{< 
1 U 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
!U 
IU 
IU 
!U 
!U 
:u 
IU 
IU 
!U 
IU 
!U 
!U 
IU 

< . , > • 
I\^ 

FORM I VOA 1/87 Rev. 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

SI-33TB 
Lab Name: PACE 

Lab Code: PACE Case No.: EPC 

Matrix: (soil/water) WATER 

Sample wt/vol: 5. (g/mL.) ML 

Level: (low/med) LOW 

X Moisture: not dec.100. 

Column: (pack/cap.) PACK 

Number TICs found: 0 

Contract: 

SAS No.: SDG No. 
0 0 0 3 7 

Lab Sample ID: 4066.9 

Lab File ID: J2S80 

Date Received: 5/31/91 

Date Analyzed; 6/ 5/91 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg; UG/L 

1 

1 

1 
1 

f 

f 

1 

1 
1 

1 
1 

1 
1 

1 

I CAS NUMBER 

1. 
"> 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 1 
20. I 
21. I 
22. I 
23. I 
24. 
25. — 1 
26. 
27. I 
28. I 
29. I 
30. I 

I COMPOUND NAME RT I EST. CONC. ! Q ! 

FORM I VOA-TIC 1/87 Rev. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Nsme: PACE 

ab Code: PACE Case No.: EPC 

Matrix: (5011/water) WATER 

Contract: !_ 

SAS No.: SDG No.: 

Lab Sample ID: 4069.3 

S2-31 

" O (To" 4 2 

Sample wt/vol: 5. (.g/mL) ML 

Level: (.low/med) LOW 

X Moisture: not dec.100. 

Column: (pack/cap) PACK 

CAS NO. COMPOUND 

Lab File ID: J_891 

Date Received: 5/31/91 

Date Analyzed: 6/ 6/91 

Dilution Factor: 5-00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg.) UG/L 0 

I 74-87-3 Chloromethane 
I 74-83-9 Bromomethane 
! 75-01-4 Vinyl Chloride 
1 75-00-3 Chloroethane 
! 75-09-2 Methylene Chloride 
! 67-64-1 Acetone 
I 75-15-0 Carbon Disulfide 
I 75-35-4 1, 1 -Dich loroethene 
I 75-34-3 1, 1 -Dichloroethane 
! 540-59-0 1,2-Dichloroethene (total) 
1 67-65-3 Chloroform 
1 107-06-2 1, 2-Dichloroethane 
I 78-93-3 2-Butanone 
1 71-55-6 1, 1. 1-Trichloroethane 
! 56-23-5 Carbon Tetrachloride 
I 108-05-4 Vinyl Acetate 
I 75-27-4 Bromodi ch loromethane 
! 78-87-5 1,2-Dichloropropane 
I 10061 -01-5 cis-1, 3-Dichloropropene I 
1 79-01-6 Trichloroethene ! 
1 124-48-1 Dibromochloromethane I 
I 79-00-5 1, 1,2-Tnchloroethane I 
I 71-43-2 Benzene I 
I 10061 -02-6 Trans-1,3-Dich loropropene 1 
I 75-25-2 Bromoform 1 
i 108-iO-i 4-Methyi -2-Pentanone 1 
! 591-78-6 2-Hexanone 1 
• 127-18-4 Tetrachloroethene ! 
! 79-34-5 1, 1,2, 2-Tetrachloroethane ! 
I 108-88-3 Toluene I 
I 108-90-7 Chlorobenzene ! 
! 100-41-4 Ethylbenzene I 
I 100-42-5 Styrene I 
! 1330-20-7 Xylene (total) ! 

I 50. 
1 50. 
I 50. 
I 50. 
! 25. 
1 50. 
I 25. 
! 25. 
* - ^ C 

• -_-J-

I 35. 
1 25. 

' 25. 

26. 
25. 
50, 
25. 
25. 
25. 
38. 
25. 
25. 
25. 
25. 
25. 
50. 
50. 

910. 
25. 
25. 
25. 
25. 
25. 
25. 

1 
I 

IU 
IU 
IU 
IU 
IU 
!U 
IU 
!U 
IU 
1 
I 

IU 
IU 
IU /<--
1 
1 

IU 
IU 
IU 
IU 
IU 
1 
1 

IU 
IU 
IU 
IU 
IU 
1 1 1 
i u 

IU 
1 
1 

!U 
IU 
IU 
IU 
IU 
IU 
1 

FORM I VOA 1/87 Rev. 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

S2-31 
Lab Name: PACE 

Lab Code: PACE Case No.: EPC 

Matrix: (soil/water) WATER 

Sample wt/vol: 5. (g/mL) ML 

Level: (low/med") LOW 

X Moisture: not dec.100. 

Column: (.pack /cap) PACK 

Number TICs found: 0 

Contract: 

SAS No.: SDG N o . : 
0 0 0 4 3 

Lab Sample ID: 4 0 6 9 . 3 

Lab File ID: J2891 

Date Received: 5/31/91 

Date Analyzed: 6/ 6/91 

Dilution Factor: 5.00 

CONCENTRATION UNITS: 
Cug/L or ug/Kg) UG/L 

I CAS NUMBER 

I 1. 
1 •-> 
t __. • 

I 3. 
I 4. 
! 5. 
1 6. 
' 7. 

8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 1 
20. 
21. 
22. I 
23. I 
24. i 
25. - ; 
26. ! 
27. ! 
28. ! 
29. I 
30. 

COMPOUND NAME 

• 

— 

I RT I EST. CONC. 1 0 

1 

FORM I VOA-TIC 1/87 Rev, 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

S3A-31 
Lab Name: PACE 

ab Code: PACE Case No.; EPC 

Matrix: (soil/water) WATER 

Sample wt/vol: 5. Cg/mL) ML 

Level: (low/med) LOW 

7. Moisture: not dec. 100. 

Column: (pack/cap) PACK 

CAS NO. COMPOUND 

Contract: ! 

SAS No.: SDG No0:0 0 5 1 

Lab Sample ID: 4070.7 

Lab File ID: J2882 

Date Received: 5/31/91 

Date Analyzed: 6/ 5/91 

Dilution Factor: 10.00 

CONCENTRATION UNITS: 
(uq/L or uq/Kq") UG/L Q 

I 74-87-3 Chloromethane 
I 74-83-9 Bromomethane 
! 75-01-4 Vinyl Chloride 
I 75-00-3 Chloroethane 
I 75-09-2 Methylene Chloride 
! 67-64-1 Acetone 
1 75-15-0 Carbon Disulfide 
I 75-35-4 1, 1-Dichloroethene 
! 75-34-3 1, 1-Dichloroethane 
I 540-59-0 1,2-Dichloroethene (total) 
I 67-66-3 Chloroform 
1 107-06-2 1,2-Dich loroethane 

I 71 -55-6 1, 1, 1 -Trichloroethane 
! 56-23-5 Carbon Tetrachloride 
1 108-05-4 Vinyl Acetate 
I 75-27-4 Bromodichloromethane 
! 78-87-5 1, 2-Dich loropropane 
1 10061-01-5 cis-1,3-Dichloropropene 
I 79-01-6 Trichloroethene 
1 124-48-1 Dibromochloromethane I 
I 79-00-5 1, 1,2-Trichloroethane I 
I 71-43-2 Benzene I 
I 10061 -02-6 Trans-1, 3-Dich loropropene ! 
! 75-25-2 Bromoform I 
i 108-10-1 4-Methyl-2-Pentanone I 
I 591-78-6 2-Hexanone ! 
! 127-18-4 Tetrachloroethene I 

79-34-5 1, 1,2,2-Tetrachloroethane I 
I 108-88-3 Toluene I 
I 108-90-7- Chlorobenzene I 
I 100-41-4 Ethylbenzene 
1 100-42-5 Styrene I 
! 1230-20-7 Xylene (total "> I 

100. 
I 100. 
I 100. 
! 100. 

50. 
I 100. 
I 50. 
! 50. 
I 50. 
I 41. 
! 50. 
! SO. 

—5. 
50. 
100. 
50. 
50. 
50. 
100. 
50. 
50. 
50. 
50. 
50. 
100. 
100. 

1600. 
50. 
50. 
50. 
50. 
50. 
50. 

1 
I 

!U 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
I J 
!U 
!U 
-Wl^-
I 
1 

IU 
IU 
IU 
!U 
IU 
1 
1 

IU 
IU 
IU 
!U 
IU 
IU 
IU 
t 
1 

!U 
IU 
IU 
IU 
IU 
IU 
i 

FORM I VOA 1/87 Rev. 
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TENTATIVELY IDENTIFIED COMPOUNDS 

Lrb Name: PACE 

ab Code: PACE Case No.: EPC 

Matrix: (soil/water) WATER 

sample wt/vol: 5. (g/mL) ML 

evel: (low/med.) LOW 

X Moisture: not dec.100. 

olumn: (.pack/cap) PACK 

Contract: 

SAS No.: 

S3A-

Number TICs found: 0 

SDG No.: QQQ52 

Lab Sample ID: 4070.7 

Lab File ID: J28S2 

Date Received: 5/31/91 

Date Analyzed; 6/ 5/91 

Dilution Factor: 10.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg.) UG/L 

1 

CAS NUMBER 

I 1. 
—, 
3. 

: 4. 
5. 
6. 

I 7. 
" 8. 

9. 
i 10. 
I 11. 

12. 
. 13. 
I 14. 

15. 
16. 

! 17. 
1 18. 

19. 
i 20. 
! 21. I 
22. I 

. 23. I 

— o • i 

: 26. ! 
! 27. I 
1 28. I 
I 29. 1 
! 30. I 
I , 

I COMPOUND NAME I RT I EST. CONC. I 0 I 

FORM I VOA-TIC 1/87 Rev. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: PACE 

'Lab Code: PACE Case No.: EPC 

Matrix: (soil/water) WATER 

Sample wt/vol: 5. (g/mL» ML 

Level: (low/med; LOW 

7. Moisture: not dec. 100. 

Column: (pack/cap) PACK 

Contract: 

SAS No.: 

CAS NO. COMPOUND 

I S4-31 
1 -0-0-0-6-0-— 

SDG No.: 

Lab Sample ID; 4071.5 

Lab File ID: J2884 

Date Received: 5/31/91 

Date Analyzed: 6/ 5/91 

Dilution Factor: 10.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg; UG/L 

I 74-87-3 Chloromethane 
I 74-83-9 Bromomethane 
1 75-01-4 Vinyl Chloride 
I 75-00-3 Chloroethane 
I 75-09-2 Methylene Chloride 
I 67-64-1 Acetone 
I 75-15-0 Carbon Disulfide 
I 75-35-4 1, 1-Dichloroethene 
I 75-34-3 1, 1-Dichloroethane 
I 540-59-0 1,2-Dichloroethene (total) 
I 67-66-3 Chloroform 
I 107 -06 -2 1,2-Dichloroethane 
I 78-93-3 2-Butanone 
I 71 -55-6 1,1,1 -Trichloroethane 
I 56-23-5 Carbon Tetrachloride 
I 108-05-4 Vinyl Acetate 
I 75-27-4 Bromodichloromethane 
I 78-87-5 1, 2-Dichloropropane 
I 10061-01-5 cis-1,3-Dichloropropene 
I 79-01-6 Trichloroethene 
I 124-48-1 Dibromochloromethane I 
I 79-00-5 1, 1,2-Trichloroethane I 
I 71-43-2 Benzene I 
I 10061 -02-6 Trans-1, 3-Dichloropropene I 
I 75-25-2 Bromoform 1 
I 108-lO-i 4-Methyi-2-Pentanone ; 
I 591-78-6 2-Hexanone 1 
I 127-18-4 Tetrachloroethene I 
I 79-34-5 1, 1,2,2-Tetrachloroethane I 
I 108-88-3 Toluene I 
I 108-90-7 Chlorobenzene I 
I 100-41-4 Ethylbenzene I 
I 100-42-5 Styrene 
' 1330-20-7 Xylene (total; I 

I 100. 
I 100. 
I 100. 
I 100. 
I 26. 
I 94. 
I 50. 
I 50. 
I 50. 
I 50. 
I 50. 
I 50. 

50. 
50. 

100. 
50. 
50. 
50. 
75. 
50. 
50. 
50. 
50. 
50. 

100. 
100. 

2200. 
50. 
50. 
50. 
50. 
50. 
50. 

1 
I 

IU 
IU 
IU 
IU 
i <rU 
1 -TOL 
IU 
IU 
IU 
IU 
IU 
IU 

•AJ (L. 
IU 
IU 
IU 
IU 
IU 
IU 
i 
i 

IU 
IU I 
IU I 
IU I 
IU I 
;u I 
IU 1 
i s T \ 
IU I 
IU 
IU I 
IU I 
IU I 
IU I 
1 1 
1 1 

FORM I VOA 1/87 Rev, 
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TENTATIVELY IDENTIFIED COMPOUNDS 
S4-31 

Lab Name: PACE 

Lab Code: PACE Case No.: EPC 

Matrix: (soi1/water) WATER 

Sample wt/vol: 5. 

Level: (low/med") LOW 

X Moisture: not dec.100. 

Column: (.pack/cap) PACK 

(.q/mL.) ML 

Number TICs found: 0 

Contract: ; 

SAS No. : SDG No. : 0 0 0 6 1 

Lab Sample ID: 4071.5 

Lab File ID: J2884 

Date Received: 5/31/91 

Date Analyzed: 6/ 5/91 

Dilution Factor: 10.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

1 CAS NUMBER 

I 1. 
I "'. 
I 3. 
I 4. 
'• 5. _ _ 
l b . _ _ 
I 7, 
i a. 
1 9. 
; IO. 
i n. 

12. 
. 13. 
I 14. 

15. 
16. 

I 17. 
" 18. 

19. 
i 20. 
I 21. I 
22. I 

. 23. I 

.24. I 

26. I 
27. I 
28. I 
29. I 
30. I 

I COMPOUND NAME I RT I EST. CONC, I G 

FORM I VOA-TIC 1/87 Rev. 



TTRILLIUM, 

DATA VALIDATION REPORT 

FOR 

ENVIRONMENTAL PROJECT CONTROL, INC. 

WELLS G&H PROJECT 

TREATMENT SYSTEMS 

VOLATILES ANALYSES DATA 

METHOD 52 4.2 ANALYSES 

Samples Collected 5/30/91 

Chemical Analyses Performed By 

PACE, Incorporated 

August 19, 1991 

By; 

Trillium, Inc. 
7A Grace's Drive 

Coatesville, PA 19320 
(215) 383-7233 



Tt, TRILLIUM, 
EXECUTIVE SUMMARY 

Data quality for samples in this sample delivery group was 
good. 

Cooler temperature upon receipt of samples by the laboratory 
was 12°C. Temperatures outside the 4°C +2 C range may adversely 
affect the volatile compounds. 

Validation of organic data is conducted in conformance with 
Environmental Protection Agency Functional Guidelines for 
Evaluating Organics Analyses, February 1, 1988. 

Based on the supporting documentation, qualifier codes may 
be added, deleted, or modified by the data validator. Final 
results are either qualified or unqualified. Unqualified (valid) 
results mean that the reported values may be used without 
reservations. Validator qualified results are annotated with the 
following codes in accordance with the Functional Guidelines: 

U - The material was analyzed for, but was not detected 
above the level of the associated value. The 
associated value is either the sample quantitation 
limit or the sample detection limit, 

J - The associated value is an estimated quantity. 

R - The data are unusable (Note: analyte may or may not be 
present). 

UJ - The material was analyzed for, but was not detected. 
The associated value, which is either the sample 
quantitation limit or the sample detection limit, is an 
estimate and may be inaccurate or imprecise. 

These codes are used on the accompanying data summary sheets 
to qualify some of the results. 



^ TRILLIUM, 
Case N a r r a t i v e 

F ive samples were c o l l e c t e d and submi t t ed t o PACE, I n c . on 
May 30, 1991. The l a b o r a t o r y was r e q u e s t e d t o perform v o l a t i l e 
o r g a n i c s a n a l y s e s (VOA) us ing Method 524 .2 . The a n a l y t e l i s t for 
t h i s method was amended p u r s u a n t t o t h e QA/QC P l a n f o r t h i s 
p r o j e c t . 

The samples i n c l u d e d i n t h i s Sample D e l i v e r y Group (SDG) 
a r e : 

C l i e n t ID 

S1-33FB 
S5-28 
S6-33 
S6-33DUP 
S6-33TB 

Lab ID 

4067 
4072 
4073 
4074 
4075 

Date of Colle 

05/30/91 
05/30/91 
05/30/91 
05/30/91 
05/30/91 

ction 



Tt, TRILLIUM, 
V o l a t i l e s 

The requirements to be checked in validation are listed 
below. 

I. Holding Times 

II. GC/MS Tuning 

III. Calibration 

A. Initial 

B. Continuing 

IV. Blanks 

V. Surrogate Recovery 

VI. Matrix Spike/Matrix Spike Duplicate 

VII. Field Duplicates 

VIII. Internal Standards Performance 

IX. TCL Compound Identification 

X. Compound Quantitation and Reported Detection Limits 

XI. Tentatively Identified Compounds 

XII. System Performance 

XIII. Overall Assessment 



^ f , TRILLIUM, 
I. Holding Times 

All samples were analyzed within the 14-day holding time for 
preserved samples. 

II. GC/MS Tuning 

GC/MS tuning and mass calibrations were within criteria. 

III. Calibration 

Areas were manually i n t e g r a t e d for one or more compounds in 
each of t h e s t a n d a r d s in t h i s d a t a p a c k a g e . No e v a l u a t i o n of 
t h e s e manual i n t e g r a t i o n s can be p e r f o r m e d , a s no h a r d copy 
d o c u m e n t a t i o n was p r o v i d e d . Such d o c u m e n t a t i o n h a s b e e n 
reques ted from t h e l a b o r a t o r y . The v a l i d a t i o n has been completed 
on the assumption t h a t t h e manual i n t e g r a t i o n s done and r e p o r t e d 
by t h e l a b o r a t o r y were v a l i d and c o r r e c t . No p o s i t i v e sample 
da ta were a f f e c t e d . 

A. Initial 

Initial calibration criteria were met on 6/11/91. 

B. Continuing 

Continuing calibration criteria were met on 6/12/91. 

IV. Blanks 

The trip blank, field blank, and method blanks were clean. 

V. Surrogate Recovery 

The s u r r o g a t e recovery for to luene-d8 in Sample S1-3 3FB was 
below QC c r i t e r i a . This was t h e second a n a l y s i s fo r Sample S l -
33FB; s u r r o g a t e s were i n a d v e r t e n t l y l e f t o u t on t h e f i r s t 
a n a l y s i s . I n s u f f i c i e n t sample volume r ema ined f o r a t h i r d 
a n a l y s i s . De tec t ion l i m i t s for Sample S1-33FB were q u a l i f i e d as 
e s t ima ted . 

A l l o t h e r s u r r o g a t e r e c o v e r i e s were w i t h i n a c c e p t a n c e 
c r i t e r i a . 



Tt, TRILLIUM, 
VI. Matrix Spike/Matrix Spike Duplicate 

A matrix spike (MS) and matrix spike duplicate (MSD) were 
performed on Sample S6-33. Percent recoveries for benzene, 1,1-
dichloroethene, and toluene were below QC criteria in the MS. 
The relative percent difference for trichloroethene was above QC 
criteria. Sample data were not affected. 

VII. Field Duplicates 

Samples S6-33 and S6-33DUP were s u b m i t t e d a s d u p l i c a t e 
samples . No compounds were d e t e c t e d in e i t h e r sample. 

V I I I . I n t e r n a l S tandards Performance 

I n t e r n a l s t a n d a r d s a r e a s and r e t e n t i o n t i m e s w e r e 
a c c e p t a b l e . 

IX. TCL Compound Identification 

TCL compound identifications were acceptable. 

X. Compound Quantitation and Reported Detection Limits 

The laboratory performed a practical quantitation limit 
(PQL) study for the Method 524.2 analyses for this project on 
October 15, 1990. Method detection limits (MDLs) determined 
through that PQL study should have been used for reporting 
purposes for these treatment system samples. MDLs determined 
through the PQL study were as follows: 

Compound MDL (uq/L) 

Vinyl Chloride 0.48 
Chloroethane 0.49 
Methylene Chloride 4.41 
1,1-Dichloroethene 0.67 
1,1-Dichloroethane 0.54 
trans-1,2-Dichloroethene 0.50 
Chloroform 0.53 
1,2-Dichloroethane 0.52 
1,1,1-Trichloroethane 0.44 
Carbon Tetrachloride 0.43 
Bromodichloromethane 0.38 
1,2-Dichloropropane 0.45 
cis-1,3-Dichloropropene 0.33 
Trichloroethene 0.42 



Tt TRILLIUM ,NC 
Compound 

Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
m-Xylene 
o-, p-Xylene 
1,2-Dichloroethane-d4 
Toluene-d8 
Bromofluorobenzene 

MDL (uq/L) 

0.33 
0.43 
0.58 
0.07 
0.49 
0.51 
0.44 
0.45 
0.44 
0.51 
0.48 
0.93 
0.50 
0.45 
0.36 

Methylene chloride was reported in Samples S5-28, S6-33 and 
S6-3 3DUP at concentrations below the MDL determined by the PQL 
study for this project. The methylene chloride concentrations in 
these samples were corrected to be "ND." 

The result reported for 1,1,1-trichloroethane in Sample S5-
28 (26 ug/L) was slightly beyond the calibration range of the 
instrument (25 ug/L). This result met precision and accuracy 
criteria. 

For Sample S5-28, 1,1-dichloroethane should have been 
reported at 2.6 ug/L, not 2.5 ug/L. 

Concentrations for spiking compounds in the MS were 
incorrectly quantified using the average response factor from the 
initial calibration instead of the response factor from the 
continuing calibration. Results discussed in Section VI above 
take into consideration the correct concentrations calculated by 
the data validator. Data quality was not affected by the 
incorrect quantitation of spiking compounds. 

All other results and detection limits were acceptable with 
regard to the supporting data. 

XI. Tentatively Identified Compounds 

One tentatively identified compound was reported in the trip 
blank at a retention time of 5.34. This TIC was rejected. No 
other TICs were reported for this sample delivery group. 



• Tt TRILLIUM, 
XII. System Performance 

System performance was acceptable. 

XIII. Overall Assessment of Data for a Case 

Methylene chloride was corrected to be "ND" in Samples S5-
28, S6-33, and S6-33DUP. The result for 1,1-dichloroethane in 
Sample S5-28 was corrected to 2.6 ug/L. 

All other results were acceptable as reported. 



UNIFIRST/ENSR 

* 

PACE Project Number: 810531507 0 0 0 2 2 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Di bromoch1oromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

MODIFIED 

Uni 

ug/ 
ug/ 
ug/1 
ug/1 
ug/ 
ug/1 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 

ug/1 
ug/L 
ug/1 
ug/1 
ug/l 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

ts MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0040677 
05/30/91 
05/31/91 
Sl-33 FB 

ND a J ,^ 
ND 
ND 
NO 
ND 
ND 

ND 
ND 
ND 
NO 
NO 
ND 

ND 
ND 
ND 
ND 
NO 
ND | 

ND ! 
ND 
ND 
ND 
ND 
NO 

ND 
ND _i 

V 

MDL Method Detection Limit 
ND Not.deterted-at or above the MDL. 
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PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Di chloropropene 
Trichloroethene 
Di bromoch1oromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, tota l 

PACE Project Number: 810531507 0 0 0 2 6 

MODIFIED 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0040723 
05/30/91 
05/31/91 
S5-28 

NO 
ND 
j t f ^ O i 
1.5 
2^52-' 
ND 

ND 
NO 
ND 
26 
NO 
NO 

ND 
ND 
NO 
ND 
ND 
ND 

ND 
ND 
NO 
ND 
NO 
NO 

ND 
ND 

^ r 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

ci s-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

MODIFIED 

PACE Pr 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

oject Number: 810531507 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0040731 
05/30/91 
05/31/91 
S6-33 

ND 

&/*> P-\ 
ND ll 
ND 
ND 

ND 
ND 
ND 
NO 
NO 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

NO 
ND 
NO 
ND 
ND 
ND 

ND 
ND 

00034 

sii' 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 



• 
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UNIFIRST/ENSR 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodi chloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

MODIFIED 

PACE Pr 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

oject Number: 810531507 

MDL 

0.5 
0.5 
0.5 

0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
O.S 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0040740 0 0 0 3 9 
05/30/91 
05/31/91 
S6-33 Dup 

ND 
ND A , 

ND 
ND 

ND 
ND 
NO 
NO 
ND 
NO 

NO 
ND 
ND 
NO 
ND 
NO 

ND 
NO 
ND 
ND 
NO 
NO 

ND 
ND 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 
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UNIFIRST/ENSR 

PACE Sample Number: 
Date Co l lec ted : 
Date Received: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS BY 524.2 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

trans-1,3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethyl benzene 
Xylene, total 

PACE Project Number: 810531507 

MODIFIED 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

MDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
O.S 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

95 0040758 
05/30/91 
05/31/91 
S6-33 TB 

NO 
ND 
ND 
NO 
ND 
ND 

ND 
ND 
NO 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
NO 
ND 
NO 
ND 
ND 

NO 
ND 

00044 

* 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 
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IF 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: 

Lab Code: 

___ __L _£« 
Case No. 

Matrix: (soil/water) 

Sample wt/vol: (g/mL) 

Level: (low/med) 

% Moisture: not dec- dec. 

Extraction: (SepF/Cont/Sonc) 

GPC Cleanup: (Y/N) pH: 

Contract:_ 

SAS No.: 

EPA SAMPLE NO. 

0 0 0 4 5 
I i 

| SG-SZTA I 

SDG N o . : 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 

Dilution Factor: 

( • ( 

Number TICs found: / 
CONCENTRATION UNITS: 
(ug/L or ug/Kg)• 

| CAS NUMBER I COMPOUND NAME | RT | E S T . CONC. | Q | 

i i . — i lAs/S'y**'*' i <jTi/ i __~*->s?__ i (L i 
1 2 . | | | | | 
i 3 . ) i i i i 
| 4 . | | | | | 
| 5 . | | | | | 
| 6 . | | | | | 
| 7 . | J | | | 
| 8 . | | | | | 
| 9 . | | ) | | 
1 1 0 - 1 I I I I 
| 1 1 . | | | | | 
1 1 2 . | I I I I 
| 1 3 . ( | | | | 
| 1 4 . ) | | | | 
| 1 5 . | | | | f 
1 1 6 . | | | | | 
( 1 7 . | | | | | 
1 1 8 . | | | | | 
| 1 9 . | | | | | 
1 2 0 . | | | | | 
| 2 1 . | | | | | 
| 2 2 . | | | | | 
1 2 3 . | | | | | 
| 2 4 . | | | | | 
1 2 b , | | | | | 
I 2 6 , ( • " | | | | 
I 2 V . | | | | | 
( 2 8 . | | | | | 
| Z * i . | • • • | | | | 

1 3 0 , | | | j ] 
' - 1 I I I I 

FORM I SV-TIC 1/87 Rev. 



• 

• 

^ TRILLIUM, 

DATA VALIDATION REPORT 

FOR 

ENVIRONMENTAL PROJECT CONTROL, INC. 

WELLS G&H PROJECT 

SOIL SAMPLING 

VOLATILES ANALYSES DATA 

Samples Collected June 7, 1991 

Chemical Analyses Performed By 

PACE, Incorporated 

August 23, 19 91 

By: 

Trillium, inc. 
7A Grace's Drive 

Coatesville, PA 19320 
(215) 383-7233 
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^ f e TRILLIUM, 
EXECUTIVE SUMMARY 

No field QC samples, e.g., field duplicate, field blank, 
trip blank, were submitted with this sample delivery group. 
Several compounds were rejected due to calibrations outside 
criteria, incorrect compound identification, and results which 
exceeded the calibration range of the instrument. 

All positive results and detection limits (except those 
rejected) were qualified as estimated in Sample BS-3. 

Cooler temperature upon receipt of samples by the laboratory 
was 6°C. 

Validation of organic data is conducted in conformance with 
Environmental Protection Agency (EPA) Functional Guidelines for 
Evaluating Organics Analyses, February 1, 1988, with 
modifications by EPA Region I, November 1, 1988. 

Based on the supporting documentation, qualifier codes may 
be added, deleted, or modified by the data validator. Final 
results are either qualified or unqualified. Unqualified (valid) 
results mean that the reported values may be used without 
reservations. Validator qualified results are annotated with the 
following codes in accordance with the Functional Guidelines: 

U - The material was analyzed for, but was not detected 
above the level of the associated va l,u e . The 
associated value is either the sample quantitation 
limit or the sample detection limit. 

J - The associated value is an estimated quantity. 

R - The data are unusable (Note: analyte may or may not be 
present). 

UJ - The material was analyzed for, but was not detected. 
The associated value, which is either the sample 
quantitation limit or the sample detection limit, is an 
estimate and may be inaccurate or imprecise. 

These codes are used on the accompanying data summary sheets 
to qualify some of the results. 

* 



Tt TRILLIUM, 
Case Narrative 

Two soil samples were collected by the Johnson Co. and 
submitted to PACE, Inc. on June 7, 1991. No field QC samples 
were submitted with this sample delivery group. The laboratory 
was requested to perform volatile organics (VOA) target compound 
list (TCL) analyses. 

The samples included in this sample delivery group are: 

Client ID Lab ID Date of Collection 

GC-3 4226 06/07/91 
BS-3 4229 06/07/91 

* 

• 
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Tt, TRILLIUM, 
V o l a t i l e s 

The requirements to be checked in validation are listed 
below. 

I. Holding Times 

II, GC/MS Tuning 

III. Calibration 

A. Initial 

B. Continuing 

IV. Blanks 

V. Surrogate Recovery 

VI. Matrix Spike/Matrix Spike Duplicate 

VII. Field Duplicates 

VIII. Internal Standards Performance 

IX. TCL Compound Identification 

X. Compound Quantitation and Reported Detection Limits 

XI. Tentatively Identified Compounds 

XII. System Performance 

XIII. Overall Assessment 



T. TRILLIUM,. 
I. Holding Times 

All samples were analyzed within the 14-day holding time for 
soil samples. 

II. GC/MS Tuning 

GC/MS tuning and mass calibrations were within criteria. 

III. Calibration 

Areas were manually integrated for one or more compounds in 
each of the standards in this data package. No evaluation of 
these manual integrations can be performed, as no hard copy 
documentation is provided. The validation has been completed on 
the assumption that the manual integrations done and reported by 
the laboratory were valid and correct. No sample data appear to 
be affected. 

A. Initial 

Initial calibration criteria were met on 6/15/91 (Instrument 
J) with the exception of the RRF for 2-butanone (actual 0.050; 
criteria 0.1) and vinyl acetate (0.055). Detection limits for 2-
butanone and vinyl acetate were rejected in Samples CG-3 and 
BS-3. 

Initial calibration criteria were met on 6/19/91 (Instrument 
G) with the exception of the RRF for 2-butanone (0.084) and vinyl 
acetate (0.020) and the % relative standard deviation for acetone 
(actual 36.3; criteria 30). Detection limits for 2-butanone and 
vinyl acetate were rejected in Samples CG-3RE and BS-3RE. 

B. Continuing 

C o n t i n u i n g c a l i b r a t i o n c r i t e r i a w e r e met on 6 / 1 7 / 9 1 
( I n s t r u m e n t J ) w i t h t h e e x c e p t i o n of t h e RF f o r 2 - b u t a n o n e 
( a c t u a l 0.048) and v i n y l a c e t a t e ( 0 . 0 5 4 ) . Data were p r e v i o u s l y 
q u a l i f i e d . 

C o n t i n u i n g c a l i b r a t i o n c r i t e r i a w e r e met on 6 / 2 0 / 9 1 
( I n s t r u m e n t G) w i t h t h e e x c e p t i o n of t h e RF fo r v i n y l a c e t a t e 
( 0 . 0 1 7 ) and t h e % d i f f e r e n c e f o r 2 - b u t a n o n e ( a c t u a l 2 7 . 7 ; 
c r i t e r i a 25) and bromoform ( 2 7 . 0 ) . Viny l a c e t a t e d a t a were 
p rev ious ly q u a l i f i e d ; o the r da ta were not a f f e c t e d . 

• 



Tt, 

• 

TRILLIUM, 
IV. B l anks 

Acetone was reported in the Method Blank VBLK01. The result 
for acetone in Sample CG-3 was qualified as less than the 
reported value. 

No trip or field blanks were submitted. 

V. Surrogate Recovery 

Surrogate recoveries for toluene-d8 and bromofluorobenzene 
were outside QC criteria in Sample BS-3. All positive results 
and detection limits were qualified as estimated for Sample BS-3. 
All positive results and detection limits were rejected for 
Sample UC141, as discussed further below. 

All other surrogate recoveries were within acceptance 
criteria. 

VI. Matrix Spike/Matrix Spike Duplicate 

Matrix spike/matrix spike duplicate analyses were performed 
on Sample BS-3. Data met QC criteria. 

VII. Field Duplicates 

No field duplicate sample was submitted with this sample 
delivery group. 

VIII. Internal Standards Performance 

Internal standard area counts were below QC criteria for 
Sample BS-3. All positive results and detection limits for this 
sample were previously qualified as estimated. 

All other internal standards areas and retention times were 
acceptable. 

IX. TCL Compound Identification 

The laboratory reported results for 1,2-dichloroethane and 
carbon tetrachloride in Sample BS-3. The mass spectra provided 
for these two compounds were those of l,l,l-trichloroethane. 
Results for 1,2-dichloroethane and carbon tetrachloride in Sample 
BS-3 were rejected. 



Tt, TRILLIUM, 
All other TCL compound identifications were acceptable. 

X. Compound Quantitation and Reported Detection Limits 

The result reported for tetrachloroethene in Sample CG-3 was 
beyond the calibration range of the instrument.' The laboratory 
reanalyzed this sample at a dilution. The result for 
tetrachloroethene in Sample CG-3 was rejected; the result in the 
rerun was acceptable as reported. 

The results reported for acetone, 1,1,1-trichloroethane, and 
tetrachloroethene in Sample BS-3 were beyond the calibration 
range of the instrument. The laboratory reanalyzed this sample 
at a dilution. The result for 1,l,1-trichloroethane was 
qualified as estimated in Sample BS-3. Acetone was rejected from 
Sample BS-3 because the result was not duplicated by the 
reanalysis. Acetone most likely resulted from laboratory 
contamination. The result for tetrachloroethene in Sample BS-3 
was rejected; the result in the rerun was acceptable as reported. 

All other results and detection limits were acceptable with 
regard to the supporting data. 

XI. Tentatively Identified Compounds 

No TICs were reported for this SDG. 

XII. System Performance 

System performance requires attention. The laboratory 
should pay more attention to compound identifications. 

XI. Overall Assessment of Data for a Case 

Detection limits for 2-butanone and vinyl acetate were 
rejected all samples. Several other results were rejected 
because of incorrect compound identification or results outside 
the calibration range of the instrument. All results (except 
those rejected) for Sample BS-3 were qualified as estimated 
because surrogate recoveries and internal standard area counts 
were outside QC criteria. 

Since no field QC samples were submitted with this sample 
delivery group, data should be used with caution. 

• 



1A 
VOL/ "LB ORGANICS ANALYSIS DATA SHEET 

ab Name: PACE 

Lab Code: PACE Case No.: EPC 

atrix: (soil/water) SOIL 

Sample wt/vol: 5. (g/mL) G 

svel: (low/med) LOW 

I Moisture: not dec. 87. 

)lumn: (pack/cap) PACK 

EPA SAMPLE NO. 

BS-3 
Contract: 

SAS No.: SDG No.: 

Lab Sample ID: 4229.7 

Lab File ID: J2943 

Date Received: 6/ 7/91 

Date Analyzed: 6/17/91 

000041 

* 

CAS NO. COMPOUND 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

1.00 

Q 

74 
74 
75 
75 
75 
67 
75 
75 
75 
540 
67 

107-
78-
71-
56-

108-
75-
78-

10061-
79-

124-
79-
71-

10061-
75-
108-
591-
127-
79-

108-
108-
100-
100-

1330-

-87-3 
-83-9 
-01-4 
-00-3 
-09-2 
-64-1 
-15-0 
-35-4 
-34-3 
-59-0 
-66-3 
-06-2 
-93-3 
-55-6 
-23-5 
-05-4 
-27-4 
-87-5 
-01-5 
-01-6-
-48-1-
-00-5-
-43-2-
-02-6-
-25-2-
-10-1-
-78-6-
-18-4-
34-5— 
88-3 — 
90-7 — 
41-4 — 
42-5 — 
20-7-

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate _^____ 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane_ 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone ] 
Tetrachloroethene 1,1,2,2-Tetrachloroethane 
Toluene Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene (total) 

FORM I VOA 1/87 Rev. 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
TT ""ATIVELY IDENTIFIED COMPOUNDS 

_FA _AMFJ__ NO. 

,ab Name: PACE 

.abtCode: PACE 

•'itrix: (soil/water) SOIL 

.ample wt/vol: 5. 

:vel: (low/med) LOW 

Moisture: not dec. 87. 

lumn: (pack/cap) PACK 

umber TICs found: 0 

C a s e N o . : EPC 

C o n t r a c t : 

SAS N o . : 

BS-3 
. 

• 

7 000042 

(g/mL) G 

SDG No.: 

Lab Sample ID: 4229 

Lab File ID: J2943 

Date Received: 6/ 7/91 

Date Analyzed: 6/17/91 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

. CAS NUMBER 

• 1 . 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
L4. 
L5. 
16. 
17. 
•8. 
_9. 
20. 
1. 
2. 

23. 
24. 
5. 

_6. 
27. 
-8. 
9. 

J 0 . 

COMPOUND NAME RT EST. CONC. Q 

• 

FORM I VOA-TIC 1/87 Rev. 
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1A 

VOI_. _LE ORGANICS ANALYSIS DATA SHEET 
~A SAMPLE NO. 

„ab Name: PACE 

TJ_b Code: PACE Case No.: EPC 

Jatrix: (soil/water) SOIL 

ample wt/vol: 5. (g/mL) G 

Level: (low/med) LOW 

Moisture: not dec. 77. 

Column: (pack/cap) PACK 

Contract: 

SAS No.: SDG No.: 

Lab Sample ID: 4226. 3)0002 1 

Lab File ID: J2942 

Date Received: 6/ 7/91 

Date Analyzed: 6/17/91 

# 

CAS NO. COMPOUND 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

1.00 

Q 

74 
74 
75 
75 
75 
67 
75 
75 
75 
540 
67 
107 
78-
71-
56-

108-
75-
78-

10061-
79-
124-
79-
71-

10061-
75-

108-
591-
127-
79-

108-
108-
100-
100-

1330-

-87-3 
-83-9 
-01-4 
-00-3 
-09-2 
-64-1 
-15-0 
-35-4-
-34-3-
-59-0-
-66-3-
-06-2-
-93-3-
-55-6-
-23-5-
-05-4-
-27-4-
-87-5-
-01-5-
-01-6-
-48-1-
-00-5-
-43-2-
-02-6-
-25-2-
-10-1-
-78-6 — 
-18-4-
34-5-
88-3 — 
90-7-
41-4 — 
42-5— 
20-7-

Chloromethane 
Bromomethane ~_ 
Vinyl Chloride_ 
Chloroethane 
Methylene Chloride_ 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform \ 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone_ 
2-Hexanone 
Tetrach!oroethane 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene (total) 

# 
FORM I VOA 1/87 Rev, 



IE 
VOL/-TLE ORGANICS ANALYSIS DATA SHEET 
TI DATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

ab Name: PACE 

Lab* Code: PACE Case No.: EPC 
( 

atrix: (soil/water) SOIL 

Sample wt/vol: 5. (g/mL) G 

evel: (low/med) LOW 

% Moisture: not dec. 77. 
__lumn: (pack/cap) PACK 

lumber TICs found: 0 

Contract: 

SAS No.: 

CG-3 

• 

SDG No.: 

Lab Sample ID: 4226.3 000022 

Lab File ID: J2942 

Date Received: 6/ 7/91 

Date Analyzed: 6/17/91 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

1 
CAS NUMBER 

i 1-1 2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
TO. 
!1. 
22. 
23. 
:4. 
5. 

26. 
"»7. 
8. 

_9. 
30. 

COMPOUND NAME RT EST. CONC. Q 

* 
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Lab Name: PACE 

Lab Code: PACE 

Matrix:(soil/water) 

Sample wt/vol: 

Level: (low/med) 

X Hoisture:not dec. 

Colum: (pack/cap) 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
EPA SAMPLE NO 

Contract: 
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* 

74-67-3 
74-83-9 
75-01-4 

75-00-3 
75-09-2 
67-64-1 

75-15-0 

75-35-4 
75-34-3 
540-59-0 

67-66-3 
107-06-2 
78-93-3 
71-55-6 

56-23-5 
108-05-4 

75-27-4 

78-87-5 
10061-01-

79-01-6 
124-48-1 

79-00-5 

71-43-2 

|Chloromethane 
(Bromomethane 

(Vinyl Chloride 

(Chloroethane 
(Methylene Chloride 
|Acetone 

(Carbon Disulfide 

|1,1-Dichloroethene 
(1.1-DichIoroethane 
11,2-0ichIoroethene(total) 
|Chloroform 

j1,2-01chIoroethane 
(2-Butanone 
(1,1,1-Trichloroethane 

(Carbon Tetrachloride 
(Vinyl Acetate 

| BromodichIoromethane 

11,2-0 i ch1oropropane 
51 cis-1,3-0ichloropropene 

(Trichloroethene 

|Dibromochtoromethane 
11,1,2-Trichloroethane 
(Benzene 

10061-02-6|Trans-1,3-Dichloropropene J 

75-25-2 
108-10-1 

591-78-6 
127-18-4 
79-34-5 

108-88-3 
108-90-7 
100-41-4 

100-42-5 

1330-20-7 

(Bromoform | 
j4-MethyI-2-Pentanone | 
(2-Hexanone { 
(Tetrachloroethene | 
|1,l,2,E-Tetrachloroetnene j 

(Toluene | 
(Chlorobenzene | 

(Ethylbenzene | 
(Styrene | 

(Total Xylenes | 

1 S f O O •9200- |U | 

j s s c o wee- ju j 
I ssco6ioe- ju j 
j SV-O-5-08 (U 1 

j 2700 ju j 
j 5_~<%> -woo- ju j 
j 2700 ju { 
| 2700 ju j 
| 2700 ju j 
| 2700 ju j 

2700 ju j 
2700 ju j 
_5_mr_t«-<2. | 
2700 ju j 
2700 ju j 
^OTJ^Jtf-gj 

2700 JU j 
2700 ju j 
2700 |U j 

2700 ju j 

2700 ju j 

2700 ju (̂  
2700 ju j 
2700 ju j. 

2700 |U | 

S 6 c o 5eee ju j 
?SCC -5_» )U | 

SttOO -*«» | | 
i iOQ |U | 

2700 (U | 
2700 |U j 
2700 ju j 

2700 ju j 

2700 |U j 

Gv 

S5~ 

1A 



IE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS EPA SAMPLE NO.: CG-3 RE 

Lab Name: PACE 

Lab Code: PACE 

Hatrix:(soi t/water) 

Sample wt/vol: 

Level: (low/med) 

X Moisture:not dec. 

Colum: (pack/cap) 

SOIL 

MED 

77.1 

PACK 

Case no.: 
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ML 
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SAS No.: 

Lab Sample ID: 

Lab File 10: 
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Dilution Factor: 
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VOLATILE ORGANICS ANALYSIS DATA SHEET 
EPA SAMPLE NO. : BS-3 RE 

Lab Name: PACE 

Lab Code: PACE 

Matrix:(soil/water) 
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VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS EPA SAMPLE NO.: BS-

Lab Name: PACE 

Lab Code: PACE 

Matrix:(soil/water) 

Sample wt/vol: 

Level: (low/med) 

X Hoisture:not dec. 

Column: (pack/cap) 

SOIL 
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Case no.: 
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dec: 
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Lab Sample ID: 

Lab File ID: 

Date Received: 
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Dilution Factor: 
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1.0 EXECUTIVE SUMMARY 

A bench-scale perox-pure™ treatability study conducted by Peroxidation Systems, Inc. (PSI) 
on a sample of groundwater from the Wells G & H Superfund Site in Wobum, Massachusetts 
indicated that rapid destruction of the organic contaminants occurred with the perox-pure™ 
Process. Approximately 2.4 mg/1 of volatile organic contaminants (VOCs) were destroyed to 
below the 1 jxg/1 analytical detection limit within one minute of oxidation. 

The bench test results were confirmed during an on-site perox-pure™ technology 
demonstration. A perox-pure™ Model LVB-60 with support equipment was provided for the 
demonstration. The perox-pure™ equipment was operated for a period of one month during 
which time a series of optimization tests were conducted to determine the best treatment 
conditions for destruction of the groundwater contaminants. 

The required groundwater treatment objectives for the full-scale installation can be achieved at 
a flow of 50 gpm using a perox-pure Model SSB-30. The capital investment for this perox-
pure™ treatment system is $60,000. Including electricity, hydrogen peroxide, labor and 
maintenance, the estimated treatment cost is $0.77 per 1000 gallons. 

As an alternative, PSI can offer the perox-pure™ Process on a Full Service Agreement with 
no capital investment, or for purchase with a separate service agreement available. The Full 
Service Agreement includes equipment lease, maintenance, parts and labor, emergency service, 
regular site visits, and emergency response. Further, PSI will guarantee that the perox-
pure™ System will meet the agreed upon specification as determined by these tests. A Full 
Service Agreement for this groundwater is available for $3,075 per month. 

In both the bench and pilot perox-pure™ studies, destruction of the groundwater contaminants 
to below analytical detection limits was demonstrated. Neither air-phase nor solid-phase waste ^ ^ 
by-products were generated from the groundwater treatment, and the only chemical additive, ^ A 
HX),, was consumed in the treatment process. The end result was a groundwater which was ^ ^ 
treated on-site to well below the required discharge levels without the liabilities and concerns 
associated with treatment processes which transfer the contaminants to an air or solid phase. 



2.0 INTRODUCTION 

The perox-pure™ Process destroys dissolved organic contaminants in water by means of 
chemical oxidation. Ultraviolet (UV) light catalyzes the chemical oxidation of organic 
contaminants in water by its combined effect upon the organic contaminants and its reaction 
with hydrogen peroxide (HjO^. Many organic contaminants absorb UV light and may undergo 
a change in their chemical structure or may become more reactive with chemical oxidants. 
More importantly, UV light at less than 400 nm wavelength reacts with Kj02 molecules to form 
hydroxyl radicals. These powerful chemical oxidants then react with the organic contaminants 
in the water. If carried to completion, the reaction products of hydrocarbon oxidation with the 
perox-pure™ Process are carbon dioxide and water. Any halogens present are converted to 
the corresponding halide. 

In January of 1991, a bench-scale treatability study was conducted by PSI on a sample of the 
contaminated groundwater from the Wells G & H Superfund Site in Wobum, Massachusetts. 
PSI was contracted to perform the treatability study by Environmental Project Control, Inc. 
(EPC) in conjunction with an on-site demonstration. The bench-scale testing was performed 
at the PSI Testing Laboratory in Tucson, Arizona. The purpose of the study was to determine 
the feasibility of treating the contaminated groundwater with the PSI perox-pure™ 
photochemical oxidation process. The test results are detailed in this report. 

After the successful completion of the bench-scale testing, PSI conducted an on-site pilot-scale 
perox-pure™ demonstration at the Wells G & H Superfund Site. The objectives of this pilot 
study were to confirm the feasibility of treating the groundwater contaminants with the perox-
pure™ Process, to demonstrate the long term reliability of the perox-pure™ equipment, and 
to determine the best perox-pure™ operating conditions in order to provide full-scale equipment 
design and cost projections. 

The month long pilot-scale study was performed in April and May of 1991. The following 
report details the pilot testing protocol, test results, a discussion of the best full-scale treatment 
conditions, and the associated full-scale treatment cost projections. 



3.0 BENCH-SCALE perox-pure™ TREATMENT 

3.1 Description of Groundwater 

On January 18, 1991, twelve gallons of groundwater was received from the Wells G & H Site 
at the PSI Laboratory in Tucson, Arizona. The water was contained in 1-gallon amber glass 
bottles with no headspace. 

Characterization of the water sample was performed by PSI to determine parameters of 
importance for perox-pure™ treatment. The results were as follows: 

Visual Appearance: Clear 
Color: Colorless 
pH: 6.6 
Iron (mg/1): <0.1 
Chloride (mg/1): 370 
Chemical Oxygen Demand (mg/1): 12 
Total Organic Carbon (mg/1): < 1 
Total Dissolved Solids (mg/1): 320 
Alkalinity (mg/1): 62 
Turbidity (FTU): 7 

3.2 Testing Protocol 

3.2.1 Sample Handling and Storage 

Upon receipt, the sample bottles were immediately refrigerated. Aliquots were then taken from 
several of the bottles and analyzed by PSI using EPA Method 601 for purgeable halogenated 
VOCs. 

No VOCs were detected in the groundwater received by PSI. With EPC's approval, it was 
decided to spike the water to the expected influent contaminant concentrations. 

3.2.2 perox-pure™ Tests. The bench-scale perox-pure™ treatment unit was charged by 
placing an aliquot of the spiked groundwater into a recycle reservoir. A pump was started 
which circulated the solution through the reactor and back into the reservoir providing continual 
mixing in the closed system. The UV lamp was illuminated to start a test, and Kfi. was added 
as required to maintain a constant concentration in solution. All materials in contact with the 
solution were glass, quartz, stainless steel, viton or teflon. 

After the appropriate retention times, samples of the treated water were collected in 40-ml 
septum vials with no headspace. An untreated sample was also collected in the same way. 
These samples were analyzed again by PSI using EPA Method 601. 



3.3 Treatment Results 

One (1) perox-pure™ treatability test was performed by PSI on the groundwater. Additional 
testing was not necessary due to the past experience PSI has acquired on treating groundwaters 
of this nature. The groundwater pH was not adjusted and the H ^ concentration was 25 mg/1 
during the test. 

The analytical results for the bench test are shown in Table 1. Actual influent contaminant 
levels were similar to the values expected from spiking the water. All of the contaminants were 
destroyed to below the 1 /xg/I analytical detection limit within one minute of oxidation. 

Table 1 

Bench-Scale perox-pure™ Results 
for the Wells G & H Groundwater 

Oxidation Concentration (/ug/1) 
Time (min.1 PCE TCE PCE 

0 2,413 28.4 18.2 
1 <1 <1 <1 
2 <1 <1 <1 



4.0 PILOT-SCALE perox-pure™ TREATMENT 

4.1 Testing Protocol 

A PSI perox-pure™ Model LVB-60 was used to perform the pilot-scale testing at the Wells G 
& H Superfund Site. The PSI equipment was positioned inside a building along with the other 
equipment comprising the treatment system at the site. 

Groundwater from the production well being investigated was pumped through a multi-media 
filter (not by PSI) and into the oxidation chamber of the LVB-60 where the organic 
contaminants were oxidized. H202 was injected into the groundwater at the influent to the 
oxidation chamber. The treated water from the perox-pure M equipment was pumped through 
a bed of granular activated carbon (not by PSI) before discharge. 

For the majority of the month long demonstration, the perox-pure™ equipment was operated 
by personnel from EPC. PSI assisted with the start-up of the equipment, and made weekly 
visits to the site to maintain proper equipment performance. PSI personnel also conducted a 
series of optimization tests at the site to determine the best treatment conditions. Samples 
collected by PSI were given to EPC for analysis by their contracted laboratory. 

4.2 Treatment Results 

Four (4) pilot-scale perox-pure™ optimization tests were performed with the Wells G & H 
groundwater. The test conditions are shown in Table 2. The flow rate in each test was 50 
gpm. H202 dosage was the only treatment variable investigated. 

Table 2 

Pilot-Scale perox-pure™ Treatment Conditions 
for the Wells G & H Groundwater 

HA 
Test Dosage fmg/1) 

PI 40 
P2 30 
P3 20 
P4 10 

In each test, samples were collected after each of the four UV lamp chambers. The analytical 
results for these samples are shown in Table 3 along with the averaged contaminant 
concentrations for the EPC samples collected at the influent to the perox-pure ll System on that 
day. 

Tetrachloroethene (PCE) was the primary contaminant in the groundwater, as expected. 
Trichloroethene (TCE) was also detected. Rapid destruction of both contaminants was 
observed, with each destroyed to below the 0.5 /xg/1 analytical detection limit within 0.8 minutes 
of oxidation time in every test, except Test 4 which was conducted at the lowest H A dosage 
of 10 mg/1. 



Table 3 

Pilot-Scale perox-pure™ Treatment Results 
for the Wells G & H Groundwater 

Test 

PI 

P2 

P3 

P4 

Sample 
Point 

Influent* 
Lamp 1 
Lamp 2 
Lamp 3 
Lamp 4 

Influent* 
Lamp 1 
Lamp 2 
Lamp 3 
Lamp 4 

Influent* 
Lamp 1 
Lamp 2 
Lamp 3 
Lamp 4 

Influent* 
Lamp 1 
Lamp 2 
Lamp 3 
Lamp 4 

Oxidation 
Time fmin.) 

0 
0.4 
0.8 
1.2 
1.6 

0 
0.4 
0.8 
1.2 
1.6 

0 
0.4 
0.8 
1.2 
1.6 

0 
0.4 
0.8 
1.2 
1.6 

Concentration (/ 
PCE 

2,045 
8.0 

<0.5 
<0.5 
<0.5 

2,045 
13 

<0.5 
<0.5 
<0.5 

2,045 
13 

<0.5 
<0.5 
<0.5 

2,045 
54 

5.6 
<0.5 
<0.5 

_e/n 
TCE 

47 
<0.5 
<0.5 
<0.5 
<0.5 

47 
<0.5 
<0.5 

1.2 
<0.5 

47 
<0.5 
<0.5 
<0.5 
<0.5 

47 
<0.5 
<0.5 
<0.5 
<0.5 

*Average of influent samples collected by EPC on day of testing. 



5.0 DISCUSSION OF RESULTS 

5.1 Comparison of Bench and Pilot Test Results 

The bench and pilot test results on the Wells G & H groundwater compare well. In each case, 
the VOCs were destroyed to below detectable levels with less than one minute of oxidation. 
An exact comparison of the treatment results is not possible since the VOCs were completely 
destroyed in the first sample taken during the bench test. 

5.2 Best Treatment Conditions 

An evaluation of the pilot test treatment results in Table 3 reveals that a significant increase in 
the destruction rate of PCE, the rate limiting contaminant, is achieved by increasing the H A 
dosage from 10 mg/1 to 20 mg/1 (Tests P4 and P3, respectively). Increasing the H A dosage 
from 20 mg/1 to 40 mg/1 did not affect the PCE destruction rate appreciably. 

The optimum treatment was demonstrated in Test P3 which was conducted with a H A dosage 
of 20 mg/1. The conditions from this test will therefore be used to project the full-scale 
treatment equipment size and costs. 



6.0 FULL-SCALE TREATMENT CONDITIONS 

6.1 Treatment Criteria 

The criteria used to project full-scale treatment conditions for the perox-pure™ Process are 
summarized in Table 4. The flow rate and effluent treatment objectives were specified by EPC. 
The influent contaminant concentrations were taken to be those detected in the groundwater on 
the day the optimization tests were conducted. 

Table 4 

Criteria for Full-Scale Treatment 
of the Wells G & H Groundwater 

Flow Rate (gpm) 50 

Influent Contaminants (/xg/1) 
Tetrachloroethene 2,045 
Trichloroethene 47 

Effluent Objectives (/zg/1) 
Tetrachloroethene 15 
Trichloroethene 15 

6.2 Recommended Process Conditions 

Full-scale perox-pure™ Process conditions for treatment of the Wells G & H Groundwater are 
projected in Table 5. The full-scale oxidation time was calculated from the treatment criteria 
in Table 4 using the full-scale rate data from Test P3, the best pilot test. The full-scale 
oxidation time was used along with the groundwater flow rate from Table 4 to determine the 
appropriate perox-pure™ model and power demand. The H202 dosage of 20 mg/1 from Test 
P3 was used to calculate the full-scale dosage in Table 5. 

Table 5 

Full-Scale perox-pure™ Process Conditions 
for Treatment of the Wells G & H Groundwater 

Oxidation Time (min.) 0.4 
perox-pure™ Model SSB-30 
Power Demand (KW) 15 
50% H202 Dosage (lbs./1000 gal) 0.33 

The perox-pure™ Model SSB-30 selected for this application would not only insure adequate 
treatment of the groundwater, but would provide excess capacity in the event of an increase in 
groundwater flow rate and/or contaminant concentration. At the same time, each UV lamp can 
be operated individually to insure that the lowest possible operating costs are achieved for the 
current treatment criteria. 



7.0 INVESTMENT OPTIONS 

7.1 Capital Investment 

A perox-pure™ Model SSB-30 is projected to meet the treatment criteria in Table 4. The 
budgetary capital investment for this equipment is $60,000. The PSI H A storage and feed 
system is included with the purchase of the H A supply contract from PSI. The customer is 
responsible for freight costs, site preparation and foundation, power to the battery limit, 
influent/effluent pipes, pumps and tanks. 

7.2 Treatment Cost 

The projected cost for perox-pure™ treatment of the Wells G & H groundwater are shown 
below. Operation is assumed to be 24 hours per day, 30 days per month. The energy cost was 
assumed to be $0.06/KWH. The repair/maintenance costs are estimated at 8% of the capital 
investment per year. 

Treatment Cost 
($/1.000 gal) 

UV Energy @ $0.06/KWH 0.30 
Hydrogen Peroxide (delivered) 0.17 
Repair/Maintenance 0.30 

TOTAL $ 0.77/1000 gal. 

7.3 Full Service Agreement 

PSI will provide the treatment system under its Full Service Agreement program, which 
includes lease of the equipment, maintenance, replacement parts and labor, emergency service, 
and regular service/maintenance visits. Our qualified technical personnel will visit the site on 
a regular basis to monitor the operation and perform necessary maintenance. Other operator 
attention is not normally required. A service report on the system will be issued by PSI on a 
regular basis. PSI will also guarantee that the performance of the perox-pure™ System will 
meet the agreed upon effluent specifications. 

All of these services are included in one monthly fee. In addition, if the process conditions 
change, such as an increase in water flow rate or organic contaminant level, the customer can 
request equipment replacement. In this way, the treatment facility is always provided with an 
optimally sized perox-pure™ unit, insuring minimal operating costs for current site conditions. 
Thus, the Full Service Agreement offers guaranteed performance at a guaranteed yearly cost. 
The Full Service Agreement available for the Wells G & H Site perox-pure™ Treatment 
System for a 5 year term is $3,075. 
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INTRODUCTION 

Preliminary investigations at the University of Waterloo have shown that contact between 

contaminated water and metal surfaces, such as iron, for an appropriate length of time, can result in 

substantia] rates of degradation of halogenated organic compouDds. The observed rates of degradation are 

commonly orders of magnitude greater than those reported in the literature for abiotic and biotic 

degradation. Application of the process to both in-ground and above-ground treatment systems is being 

investigated in the belief that it offers a highly cost-effective alternative to current methods of 

groundwater remediation. 

An important step in demonstrating the applicability of this technology as a new remediation 

technique involves both laboratory and small-scale field evaluations. Numerous batch and column 

laboratory experiments have been conducted and presently both in-ground and above-ground treatment 

systems are being investigated at Canadian Forces Base Borden, Ontario. At this particular site, a 

Waterloo project already in progress, is continually generating a plume of groundwater containing 

chloroform (CHC13), trichloroethylene (TCE) and tetrachloroethylene (PCE). 

In February 1991, a small scale above-ground canister system was installed at the site. It involves 

two canisters, a control canister containing silica sand and 5% activated carbon and a reactive canister 

containing iron, silica sand and 5% activated carbon. The contaminated water generated by the plume is 

being pumped through both canisters at rates that have been varied from about O.S to 2.0 L/min. 

Preliminary results are provided for both the control (Figure 1) and reactive (Figure 2) canisters for 

chloroform (CHC13), trichloroethylene (TCE) and tetrachloroethylene (PCE). In these graphs, the organic 

concentration (/tg/L) versus distance along the canister, were plotted for increasing pore volumes. In the 

control canister, after approximately 3000 pore volumes bad passed, the concentration of CHC13 over the 

entire length of the canister was similar to that of the input concentration. TCE had progressed a distance 
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Figure 1: Control canister at CFB Borden, Ontario for CHC1J( TCE, PCE 
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REACTIVE CflNISTER - CFB BORDEN SITE 
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Figure 2: Reactive canister at CFB Borden, Ontario for CHCI3, TCE, PCE. 
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of about 80 cm from the input and PCE had reached the second sampling port, 20 cm from the input end. 

In the reactive canister (Figure 2), after an initial slug of CHC13 had passed by 95 pore volumes, CHCI3 

has only progressed a distance of about 60 cm along the canister, after the passage of approximately 3000 

pore volumes. TCE had only progressed to a distance of 40 cm, which is half the distance of the control 

canister, and PCE had not yet reached the first sampling port. It should also be noted that the 

concentration profiles in the reactive canister are virtually at steady state, indicating that all of the influent 

organic has been degraded in the time it takes for the influent solution to travel 60 cm in the case of 

chloroform, 40 cm for TCE and less than 10 cm for PCE. Thus the results indicate complete and 

effective remediation of the influent water. 

Based on the promising results from the Borden site, canisters were installed on April 23, 1991 at 

the Unifirst site. Wells G&H, Woburn Massachusetts, as an opportunity for further testing, evaluation 

and demonstration of the technology. 

MATERIALS AND METHODS 

The above-ground vessels used at the Wobum site consisted of two PVC canisters 1.53 m long and 

30 cm in diameter (Figure 3). Each canister was equipped with flow meters to regulate the flow going 

into the bottom of the canister and pressure gauges (-30 to +30 psi) to monitor pressure changes within 

the canisters over time. Also located on the top of the canister was a gas release/sampling port. Each 

canister had an influent and effluent sampling port, as well as six sampling ports along the length of the 

canister. These ports were positioned along the axis of the canisters. 

The control canister contained 97% (by weight) silica sand No. 16 and 3% activated carbon 

(Filtrasorb 400), while the reactive canister contained the same amount of activated carbon by volume. 
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as the control (2% by weight), 50% (by weight) iron grindings and the balance (48%) was silica sand. 

No. 16. 

The canisters had a layer of pea gravel, 20 cm thick at the influent end (bottom), for the purpose 

of dispersing the water evenly over die diameter of me canister, a nylon screen (11x11) was placed on 

top of die pea gravel, then the mixture of sand, iron and activated carbon depending on the canister. 

Another nylon screen, then a 16 cm thick layer of pea gravel was located at the top of each canister. 

Thus, the effective length of the canister was 1.17 m and attempts were made to mix and pack this region 

homogeneously. The approximate pore volume was 26 L for each column. 

The duration of the pilot test was to be approximately one month. For this reason, and in order to 

obtain useful results within the short time period, the amount of activated carbon used was less than that 

used at Borden, and a relatively high flow rate (2.0 L/min) was chosen. With a pore volume of 26 L, 

this gave a residence time for the water, of approximately 13 minutes. Appendix A shows the sampling 

dates, flow rates, pore volumes and residence time for each canister. 

A total of nine organic sampling sessions were carried out on the canisters, these samples were 

analyzed for both trichloroethylene (TCE) and tetrachloroethylene (PCE). Samples from each sampling 

port were collected in glass sample bottles (10 mL) by Environmental Project Control, Inc. and sent by 

air freight to the University of Waterloo. The samples were at a storage temperature of 4°C. 

The halogenated organics were extracted from the aqueous phase using pentane, at a water to pentane 

ratio of 1.0 to 1.0 mL. The samples were placed on a rotary shaker for 10 minutes to allow equilibration 

between die water and pentane phases. For analysis, a 0.5-1.0 /xL aliquot of pentane was removed and 

injected directly onto a Hewlett Packard 5710A gas chromatograph. The chromatograph was equipped 

with a ̂ Ni electron capture detector (ECD) and a glass column packed with 10% squalane on chromasorb 

P.AW-DMCS (80/100 mesh). Detection limits for these two compounds are found to be 5.0 fig/L using 

the EPA procedure for Method Detection Limit (MDL). 



At the midpoint and at die end of the experiment samples were collected for GCMS scans, in order 

to determine if breakdown products were present. Also, total iron analyses were conducted. Results of 

the organic analyses conducted at the University of Waterloo are included in Appendix B. 

RESULTS AND DISCUSSION 

The input concentrations for both the control and reactive canister are given in Figure 4. Both graphs 

show the concentration range of TCE and PCE versus pore volumes. Because the influent solution for 

both canisters was from the same source, the input concentrations were expected to be similar. This is 

confirmed in Figure 4. 

Comparing the control and reactive canisters for TCE (Figure 5), die concentration in the control 

canister at 3434 pore volumes appears to be approaching the input concentration for a distance of about 

40 cm from the input end, then gradually declines. For similar pore volumes, results for the reactive 

canister show a marked decline in concentration over the initial 40 cm distance. This is followed by an 

increase in concentration, with the effluent concentration exceeding that of the control canister. The 

results for PCE (Figure 6) show a very similar trend. 

The control canister responded as expected base on previous experiments, with the concentration 

fronts progressing along the canisters. The initial decline in concentration in the reactive canister was also 

as anticipated, and suggests degradation of the influent organic compounds. The increase in concentration 

over the top half of the canister is of course not as expected. The results appear to violate mass balance 

principles. That is, it should not be possible for the effluent concentration to exceed the lower 

concentration observed half-way along the canister. This would be possible if the compounds (TCE and 

PCE) were being generated by some process in the upper part of the canister. This would seem to be 

highly improbable. A second explanation could be that the sampling probes located along the axis of me 
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Figure 5: Woburn canister concentration for TCE in (a) control; and (b) reactive. 

9 



CONTROL CANISTER - W06URN SITE 
Activated Carbon / Silica Sand 

TetrachIoroethyIne ( PCE ) 
• • 103 Pora Vol 

• - — a 630 Pors Vol 

• • • - • OM POT* Vol 

- 1433 Pora Vol 

M-—K 1-23 Pore Vol 

• « 2311 Pors Vol 

4 » 3194 Pom Vol 

_ • - - - 3434 For* Vol 

20 40 50 U 70 
Distance ( ca ) 

100 no 120 

2200 

REACTIVE CANISTER - WC6URN SITE 
Iron / Activated Carbon / Silica Sand 

Tetrachloroethylene ( PCE ) 

(b) .e 

10 20 40 50 (0 70 
Distance ( cn > 

Figure 6: Woburn canister concentration for PCE in (a) control; and (b) reactive. 

10 



• 

canister are not giving samples representative of me entire cross-sectional area. This could be particularly 

important if the canister was not packed uniformly, leading to "by pass". This would appear to be die 

most plausible explanation of the data. Though an attempt was made to obtain a uniform packing, with 

the small amount of activated carbon used in mis particular test, it is difficult to insure complete mixing 

and uniform packing. It is merefore our opinion that a portion of the influent water passed dirough 

regions having little or no activated carbon. Widiin these regions there would not be sufficient residence 

time for degradation of the organics. This hypothesis is consistent with the higher effluent concentrations 

observed in die reactive canisters than in the control canisters. 

The above explanation, though plausible, is certainly not confirmed. Unfortunately, because of the 

short duration of the test, mere was not an opportunity to repack the reactive canister or to otherwise 

explore the unusual behaviour of die reactive canister. 

The only inorganic analyses mat were performed were pH and total iron. The pH ranged from an 

input concentration of 6.3 to an effluent concentration of 7.7, for both the control and reactive canisters. 

Total iron analyses were conducted on die reactive canister, the input concentration was < 0.05 mg/L 

(detection level), die concentration along the canister ranged between 3.0 and 4.0 mg/L and die effluent 

concentration was 2.0 mg/L. The lower iron concentration in the effluent than in samples from the 

interior of the column also suggests mixing of the water mat had not contacted iron (thus no organic 

degradation) with water mat had contacted iron. 

Other geochemical parameters such as redox potential and dissolved oxygen were not conducted 

during this test, but may have been helpful in explaining the increase in bodi die TCE and PCE 

concentration in die reactive canister. 
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CONCLUSION 

Clearly the demonstration at Wobum of the reactive canister technology was not successful. The 

rapid decline in concentration near the influent end of die reactive canister, relative to the control was 

consistent with expectations and is a promising result. The high effluent concentrations are however, 

unacceptable. In comparison with laboratory column results and die canister results at Borden, die 

increasing concentrations toward die effluent end of die reactive canister were not anticipated and appear 

to be anomalous. The most plausible explanation appears to be 'by pass* resulting from incomplete 

mixing of the activated carbon, a non homogenous packing of the canister. Unfortunately, the test was 

not of a sufficient duration to test this hypothesis. 

Though, as a demonstration, the test was less than successful, we do not believe mat die results 

seriously discount die potential applicability of die technology. Furthermore, mough unconfirmed, die 

results appear to demonstrate die importance of careful preparation and packing of die canister materials. 

• 

• 
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APPENDIX A 

WOBURN CONTROL AND REACTIVE CANISTERS 

FLOW RATES, PORE VOLUMES AND SAMPLING DATES 



CONTROL CANISTER - WORBURN SITE 

DATE - APR 3 0 / 9 1 - MAY 3 0 / 9 1 

CONTROL CANISTER 3% ACTIVATED CARBON 
97X SILICA SAND 

CANISTER VOLUME ( L ) 25.6 

DATE 

APR 30/91 
MAY 1/91 
MAY 6/91 
MAY 8/91 
MAY 13/91 
MAY 15/91 
MAY 20/91 
MAY 22/91 
May 27/91 
May 29/91 

TIME 

1200 
1215 
1040 
1238 
1400 
835 
1125 
1038 
748 
1100 

TOTAL 
TIME 
(-in) 

0 
1460 
7105 
2998 
7282 
2555 
8810 
4273 
7030 
3072 

CUMUL 
TIME 
(min) 

0 
1460 
8565 
11563 
18845 
21400 
30210 
34483 
41513 
44585 

FLOW 
Before 

RATE 
After 

(L/_in)(L/_in) 

0 
1.8 
1.9 
2 
2 

1-9 
2 
2 
2 
2 

0 
2 
2 
2 
2 
2 
2 
2 
2 
2 

TOTAL 
VOLUME 
(L) 

0 
2628 
13500 
5996 
14564 
4855 
17620 
8546 
14060 
6144 

CUMUL 
VOLUME 
(L) 

0 
2628 
16128 
22124 
36688 
41542 
59162 
67708 
81768 
87912 

PORE 
VOLUME 

0 
103 
630 
864 
1433 
1623 
2311 
2645 
3194 
3434 

RESID 
TIME 
(min) 

0.0 
14.2 
13-5 
12.8 
12.8 
13-5 
12.8 
12.8 
12.8 
12.8 

REACTIVE CANISTER - WORBURN SITE 

DATE' - APR 30/91 - MAY 30/91 

REACTIVE CANISTER 50% IRON GRINDINGS 
2% ACTIVATED CARBON 
48X SILICA SAND 

CANISTER VOLUME ( L ) 25.6 

DATE 

APR 30/91 
MAY 1/91 
MAY 6/91 
MAY 8/91 
MAY 13/91 
MAY 15/91 
MAY 20/91 
MAY 22/91 
May 27/91 
May 29/91 

TIME 

1200 
1215 
1040 
1238 
1400 
835 
1125 
1038 
748 
1100 

TOTAL 
TIME 
(min) 

0 
1460 
7105 
2998 
7282 
2555 
8810 
4273 
7030 
3072 

CUMUL 
TIME 
(min) 

0 
1460 
8565 
11563 
18845 
21400 
30210 
34483 
41513 
44585 

FLOW 
Before 

RATE 
After 

(L/min)(L/min] 

0 
2.5 
2 
2 
2 

2-5 
2 
2 
2 
2 

0 
2 
2 
2 
2 
2 
2 
2 
2 
2 

TOTAL 
VOLUME 
(L) 

0 
3650 
14210 
5996 
14564 
6388 
17620 
8546 
14060 
6144 

CUMUL 
VOLUME 
(L) 

0 
3650 
17860 
23856 
38420 
44808 
62428 
70974 
85034 
9U78 

PORE 
VOLUME 

0 
143 
698 
932 
1501 
1750 
2439 
2112 
3322 
3562 

RESID 
TIME 
(min) 

0.0 
10.2 
12.8 
12.8 
12.8 
10.2 
12.8 
12.8 
12.8 
12.8 
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WOBURN CANISTER 

ORGANIC SAMPLING DATA 

REACTIVE CANISTER 
SAMPLING PORTS 1 

SAMPLING DATE 
PORT 
NO. 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

Apr 30 
May 1 
May 6 
May 8 
May 13 
May 15 
May 20 
May 22 
May 27 
May 29 

Apr 30 
May 1 
May 6 
May 8 
May 13 
May 15 
May 20 
May 22 
May 27 
May 29 

Apr 30 
May 1 
May 6 
May 8 
May 13 
May 15 
May 20 
May 22 
May 27 
May 29 

Apr 30 
May 1 
May 6 
May 8 
May 13 
May 15 
May 20 
May 22 
May 27 
May 29 

-8 

DAY 

0 
1 
6 
8 
13 
15 
20 
22 
27 
29 

0 
1 
6 
8 
13 
15 
20 
22 
27 
29 

0 
1 
6 
8 
13 
15 
20 
22 
27 
29 

0 
1 
6 
8 
13 
15 
20 
22 
21 
29 

PORE 
VOLUME 

0 
143 
698 
932 
1501 
1750 
2439 
2 H 2 
3322 
3562 

0 
143 
698 
932 
1501 
1750 
2439 
2772 
3322 
3562 

0 
143 
698 
932 
1501 
1750 
2439 
2772 
3322 
3562 

0 
143 
698 
932 
1501 
1750 
2439 
2772 
3322 
3562 

TCE 
(ug/L) 

0 
3 
29 
41 
51 
48 
64 
64 
78 
84 

0 
0 
14 
19 
19 
40 
39 
45 
55 
60 

0 
0 
7 
15 
10 
15 
20 
27 
48 
48 

0 
0 
0 
0 
4 
14 
7 
15 

broke 
26 

PCE 
(ug/L) 

0 
130 
947 
1217 
1447 
1652 
1878 
1803 
1961 
2022 

0 
0 

243 
365 
475 

- 702 
823 
971 
1144 
1284 

0 
0 
89 
142 
198 
304 
361 
452 
805 
936 

0 
0 
0 
0 
0 
77 
119 
165 

broke 
454 



WOBURN CANISTER 

ORGANIC SAMPLING DATA 

REACTIVI • CANISTER 
SAMPLING PORTS 1-

SAMPLING DATE 
PORT 
NO. 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

Apr 30 
May 1 
May 6 
May 8 
May 13 
May 15 
May 20 
May 22 
May 27 
May 29 

Apr 30 
May 1 
May 6 
May 8 
May 13 
May 15 
May 20 
May 22 
May 27 
May 29 

Apr 30 
May 1 
May 6 
May 8 
May 13 
May 15 
May 20 
May 22 
May 27 
May 29 

Apr 30 
May 1 
May 6 
May 8 
May 13 
May 15 
May 20 
May 22 
May 27 
Hay 29 

-8 

DAY 

0 
1 
6 
8 
13 
15 
20 
22 
27 
29 

0 
1 
6 
8 
13 
15 
20 
22 
21 
29 

0 
1 
6 
8 
13 
15 
20 
22 
21 
29 

0 
1 
6 
8 
13 
15 
20 
22 
27 
29 

PORE 
VOLUME 

0 
143 
698 
932 
1501 
1750 
2439 
2112 
3322 
3562 

0 
143 
698 
932 
1501 
1750 
2439 
2112 
3322 
3562 

0 
143 
698 
932 
1501 
1750 
2439 
2112 
3322 
3562 

0 
1*3 
698 
932 
1501 
1750 
2439 
2112 
3322 
3562 

TCE 
(ug/L) 

0 
0 
0 
0 
17 
3 
5 
4 
24 
16 

0 
0 
2 
12 
0 
15 
18 
23 
31 
33 

0 
3 
0 
14 
12 
16 
37 
42 
63 
69 

0 
0 
4 
14 
16 
16 
31 
37 
*9 
55 

PCE 
(ug/L) 

0 
0 
0 
0 

194 
0 
0 
84 
220 
280 

0 
0 

137 
152 
0 

• 200 
189 
288 
513 
505 

0 
0 
0 
0 

110 
166 
598 
847 
1177 
1289 

0 
0 

110 
162 
267 
334 
674 
809 
1067 
1266 



WOBURN 

ORGANIC 

CONTROL 

CANISTER 

SAMPLING 

CANISTER 
SAMPLING PORTS 9 

DATA 

- 16 

SAMPLING DATE DAY 
PORT 
NO. 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

Apr 30 
May 1 
May 6 
May 8 
May 13 
May 15 
May 20 
May 22 
May 27 
May 29 

Apr 30 
May 1 
May 6 
May 8 
May 13 
May 15 
May 20 
May 22 
May 27 
May 29 

Apr 30 
May 1 
May 6 
May 8 
May 13 
May 15 
May 20 
May 22 
May 2? 
May 29 

Apr 30 
May 1 
May 6 
May 8 
May 13 
May 15 
May 20 
May 22 
May 27 
May 29 

0 
1 
6 
8 
13 
15 
20 
22 
27 
29 

0 
1 
6 
8 
13 
15 
20 
22 
27 
29 

0 
1 
6 
8 
13 
15 
20 
22 
27 
29 

0 
1 
6 
8 
13 
15 
20 
22 
27 
29 

PORE 
VOLUME 

0 
1*3 
698 
932 
1501 
1750 
2439 
2772 
3322 
3562 

0 
1*3 
698 
932 
1501 
1750 
2439 
2772 
3322 
3562 

0 
1*3 
698 
932 
1501 
1750 
2439 
2112 
3322 
3562 

0 
143 
698 
932 
1501 
1750 
2439 
2112 
3322 
3562 

TCE 
(ug/L) 

0 
5 

• 30 
30 
46 
67 
64 

broke 
80 
77 

0 
2 

22 
33 
53 
44 
59 
71 
79 
74 

0 
0 

19 
13 
32 
*9 
66 
56 
78 
82 

0 
0 
7 
16 
33 
26 
36 

broke 
75 
78 

» 

PCE 
(ug/L) 

0 
131 
1001 
1300 
1446 
1679 
1736 

broke 
2085 
2012 

0 
66 
535 
83* 
1036 
1276 
1448 
1654 
1812 
1823 

0 
0 

284 
485 
571 
915 
1267 
1018 
153* 
1561 

0 
0 

15* 
235 
37* 
568 
6*6 

broke 
1223 
1281 



WOBURN CANISTER 

ORGANIC SAMPLING DATA 

CONTROL 
SAMPLINC 

CANISTER 
; PORTS 9 - 16 

SAMPLING DATE DAY PORE 
PORT 
NO. 

13 
13 
13 
13 
13 
13 
13 
13 
13 
13 

14 
14 
1* 
14 
14 
14 
14 
14 
14 
14 

15 
15 
15 
15 
15 
15 
15 
15 
15 
15 

16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

Apr 30 
May 1 
May 6 
May 8 
May 13 
May 15 
May 20 
May 22 
May 27 
May 29 

Apr 30 
May 1 
May 6 
May 8 
May 13 
May 15 
May 20 
May 22 
May 27 
May 29 

Apr 30 
May 1 
May 6 
May 8 
May 13 
May 15 
May 20 
May 22 
May 27 
May 29 

Apr 30 
May 1 
May 6 
May 8 
May 13 
May 15 
May 20 
May 22 
May 27 
May 29 

\ 

0 
1 
6 
8 
13 
15 
20 
22 
27 
29 

0 
1 
6 
8 
13 
15 
20 
22 
21 
29 

0 
1 
6 
8 
13 
15 
20 
22 
27 
29 

0 
1 
6 
8 
13 
15 
20 
22 
27 
29 

/OLUME 

0 
143 
698 
932 
1501 
1750 
2439 
2772 
3322 
3562 

0 
143 
698 
932 
1501 
1750 
2439 
2112 
3322 
3562 

0 
1*3 
698 
932 
1501 
1750 
2439 
2112 
3322 
3562 

0 
1*3 
698 
932 
1501 
1750 
2*39 
2112 
3322 
3562 

TCE 
(ug/L) 

0 
0 
0 
18 
13 
2* 
37 

broke 
70 
73 

0 
0 
0 
0 
0 
0 
7 
14 
30 
39 

0 
0 
0 
0 
0 
0 
1 
1 
6 
7 

0 
0 
0 
0 
0 
0 
0 
5 
0 
2 

PCE 
(ug/L) 

0 
0 

100 
150 
261 
369 
520 

broke 
911 
1068 

0 
0 
0 
0 
0 
0 
80 
104 
177 
206 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



APPENDIX N 
FLOW DATA 

R:\PUBS\PROJECTS\3140020\000.COV 

file://R:/PUBS/PROJECTS/3140020/000.COV


WELLS G & H I W.R. GRACE PILOT PLANT 
AVERAGE DAILY INFLUENT FLOWRATES 

a. 
(D 
ui 

DC 

f 
O 
i—' • 

9 

rl 
05/10/91 05/11/91 05/12/91 05/13/91 05/14/91 05/15/91 05/16/91 05/17/91 05/18/91 05/19/91 05/20/91 

DATE 



WELLS G & H I W.R. GRACE PILOT PLANT 
WELLS RW1-6 FLOWRATES 

4 

3.5 

PUMp OPTIMi2@ON 

05/10/91 05/11/91 05/12/91 05/13/91 05/14/91 05/15/91 05/16/91 05/17/91 05/18/91 05/19/91 05/20/91 

DATE 



WELLS G & H I W.R. GRACE PILOT PLANT 
WELLS RW7-10 FLOW RATES 

a. 
O 
LU 

6-

PUMP OPTIMIZATION 

5 3 
o 
_J 
LL 

ft 1" 
i—• • 
• - . 

g 0_̂  { ( ( ^ ( | } r 
3 05/10/91 05/11/91 05/12/91 05/13/91 05/14/91 05/15/91 05/16/91 05/17/91 05/18/91 05/19/91 05/20/91 

9 DATE 

J ••' 



1.8 

1.6 

1.4-

1.2-
Q. 
O 
LU 

WELLS G & H I W.R. GRACE PILOT PLANT 
WELL RW-1 FLOWRATES 

WATER IjEVEL REACHED 
LOW LEVEL SHUT OFF 

4& 

i 1 1 1 1 1 1 r 
ft) 05/10/91 05/11/91 05/12/91 05/13/91 05/14/91 05/15/91 05/16/91 05/17/91 05/18/91 05/19/91 05/20/91 
& DATE 



WELLS G & H I W.R. GRACE PILOT PLANT 
WELL RW-2 FLOWRATES 

_> 

O 
UJ 

! 
o 

i — i • 

S 

WATER LEVEL REACHED 
LOW LEVEL SHUT OFF 

1 1 1 1 1 1 1 1 

05/10/91 05/11/91 05/12/91 05/13/91 05/14/91 05/15/91 05/16/91 05/17/91 05/18/91 05/19/91 05/20/91 

DATE 



1.8 

O 
UJ 

5 
o 

1.6 

1.4H 

1.2 

1 

0.8-

0.6-

WELLS G & H I W.R. GRACE PILOT PLANT 
WELL RW-3 FLOWRATES 

WATER LEVEL REACHED 

LOW LEVEL SHUT OFi4 
- * - «• '.•?>£•' 

s 
OJ 

05/10/91 05/11/91 05/12/91 05/13/91 05/14/91 05/15/91 05/16/91 05/17/91 05/18/91 05/19/91 05/20/91 

DATE 



a. 

LU 

1.8 

1.6 

1.4 

1.2 

0.8-

WATER LEVEL REACHED 
LOW LEVEL SHUT OFF 

WELLS G & H I W.R. GRACE PILOT PLANT 
WELL RW-4 FLOWRATES 

* 

l w/.0C£ 

1 1 1 1 1 i r 1 i 
tt 05/10/91 05/11/91 05/12/91 05/13/91 05/14/91 05/15/91 05/16/91 05/17/91 05/18/91 05/19/91 05/20/91 
gf DATE 



Q-

3 

I 
Cu 

1.8 

1.6 

1.4H 

1.2 

WELLS G & H I W.R. GRACE PILOT PLANT 
WELL RW-5 FLOWRATES 

# # : : • % . . . . 

•4-*f 

jv5«/ 

WATER LEVEL REACHED 
LOW LEVEL SHUT OitF 

T T T 
05/10/91 05/11/91 05/12/91 05/13/91 05/14/91 05/15/91 05/16/91 05/17/91 05/18/91 05/19/91 05/20/91 

DATE 



WELLS G & H I W.R. GRACE PILOT PLANT 
WELL RW-6 FLOWRATES 

CL 

LU 
H 

5 
O 

i 
o 

9 
CD 

3-
Cu 

0.2-

:;;•?•?' • $ 

WATER LEVEL REACHED 
LOW LEVEL SHUT OFF 

• ^ r 

**% 

1 1 1 1 1 1 1 1 1 
05/10/91 05/11/91 05/12/91 05/13/91 05/14/91 05/15/91 05/16/91 05/17/91 05/18/91 05/19/91 05/20/91 

DATE 



WELLS G & H I W.R. GRACE PILOT PLANT 
WELL RW-7 FLOWRATES 

i 1 1 1 1 r 
0)05/10/91 05/11/91 05/12/91 05/13/91 05/14/91 05/15/91 05/16/91 05/17/91 05/18/91 05/19/91 05/20/91 
i_T DATE 



WELLS G & H I W.R. GRACE PILOT PLANT 
WELL RW-8 FLOWRATES 

o 
LU 

O 

f 
i — • • 

9 

Cu 

05/10/91 05/11/91 05/12/91 05/13/91 05/14/91 05/15/91 05/16/91 05/17/91 05/18/91 05/19/91 05/20/91 

DATE 



WELLS G & H I W.R. GRACE PILOT PLANT 
WELL RW-9 FLOWRATES 

1.8 

i&HQUR PiiMPi 
SHUTDOWN 

CD 05/10/91 05/11/91 05/12/91 05/13/91 05/14/91 05/15/91 05/16/91 05/17/91 05/18/91 05/19/91 05/20/91 

Br DATE 



WELLS G & H I W.R. GRACE PILOT PLANT 
WELL RW-10 FLOWRATES 

3 05/10/91 05/11/91 05/12/91 05/13/91 05/14/91 05/15/91 05/16/91 05/17/91 05/18/91 05/19/91 05/20/91 

Cu 
DATE 



DAY OF 
REATMENT 

DAY1 
5/10/91 

TOTALS 

DAY 2 
5/11/91 

TOTALS V 

DAY 3 
5/12/91 

TOTALS 

W.R. GRACE TREATMENT PLANT 

TIME 

12:00 

15:00 

21:00 

0:00 

2:00 

4:00 

6:00 

8:00 

10:15 

15:00 

18:00 

22:00 

1:00 

4:00 

7:00 

10:15 

14:15 

17:00 

20:00 

23:00 

WOBURN, MA 
WELL 1 FLOWRATE 

TOTALIZER 
READING 
GALLONS 

70 

196 

370 

450 

500 

550 

600 

650 

710 

820 

1pi890 

980 

1050 

1110 

1170 

1240 

1350 

1410 

1470 

1580 

CHANGE IN 
VOLUME 
GALLONS 

126 

174 

80 
380 

50 

50 

50 

50 

60 

•:|viio 

70 

90 

70 
230 

60 

60 

70 

110 

60 

60 

110 

80 
610 

CHANGE IN 
TIME 

HOURS 

3.0 

6.0 

3.0 
12.0 

2.0 

2.0 

2.0 

2.0 

X * 2 - 3 

4.8 

3.0 

4.0 

3.0 
25.0 

3.0 

3.0 

3.2 

4.0 

2.8 

3.0 

3.0 

2.0 
_*•---_---_--

AVERAGE 
FLOWRATE 

GPM 

0.70 

0.48 

0.44 
0.54 

0.42 

0.42 

ft6.42 

0.42 

0.44 

0.39 

0.39 

0.38 

0.39 
0.41 

0.33 

0.33 

0.36 

0.46 

0.36 

0.33 

0.61 

0.67 

_ H mi; ri r iryn rrocyn 

• 

• 

# 

tel 



DAY OF 
REATMENT 

DAY 4 
5/13/91 

TOTALS 

DAYS 
5/14/91 

y: i : ' : " 'V ' : : ; : 

TOTALS 

W.R. GRACE TREATMENT PLANT 

TIME 

1:00 

4:00 

7:00 

8:30 

11:00 

13:05 

17:00 

20:00 

23:00 

1:00 

4:00 

| 7:00 

8:15 

10:00 

14:30 

18:00 

20:00 

23:30 

WOBURN, MA 
WELL 1 FLOWRATE 

(Continued) 

TOTALIZER 
READING 
GALLONS 

1660 

1810 

1920 

1960 

2010 

2050 

2120 

2170 

2220 

.,^2250 

%2300 

2340 

2360 

2390 

2470 

2520 

2560 

2610 

CHANGE IN 
VOLUME 
GALLONS 

150 

110 

40 

50 

40 

70 

50 

50 

..-:: 30 
|>5?0 

50 

40 

20 

30 

80 

50 

40 

50 

20 
380 

CHANGE IN 
TIME 

HOURS 

3.0 

3.0 

1.5 

2.5 

2.1 

3.9 

3.0 

"C 3.0 

2.0 
24.0 

3.0 

3.0 

1.2 

1.8 

4.5 

3.5 

2.0 

3.5 

1.5 
24.0 

AVERAGE 
FLOWRATE 

GPM 

0.83 

0.61 

0.44 

0.33 

0.32 

x<0.30 

&28 

0.28 

0.25 
0.41 

0.28 

0.22 

0.27 

0.29 

0.30 

0.24 

0.33 

0.24 

0.22 
0.26 

CanonieEnvironmental 



DAY OF 
REATMENT 

DAY 6 
5/15/91 

TOTALS 

DAY 7 ;: 

5 / 1 6 / 9 f \ 

TOTALS 

W.R. GRACE TREATMENT PLANT 

TIME 

1:00 

4:00 

7:00 

8:00 

10:15 

12:00 

14:00 

17:00 

20:30 

23:55 

1:00 

4:00 

7:00 

8:30 

10:00 

14:30 

17:00 

20:00 

23:00 

WOBURN, MA 
WELL 1 FLOWRATE 

(Continued) 

TOTALIZER 
READING 
GALLONS 

2630 

2680 

2720 

2740 

2770 

2800 

2820 

2870 

2920 

2970 

2990 

3030 

3070 

3097 

3118 

3183 

3219 

3257 

3297 

CHANGE IN 
VOLUME 
GALLONS 

50 

40 

20 

30 

30 

20 

50 

50 

•x*;: 5 0 

20 
360 

40 

40 

27 

21 

65 

36 

38 

40 

28 
335 

CHANGE IN 
TIME 

HOURS 

3.0 

3.0 

1.0 

2.3 

1.8 

2.0 

3.0 

'V 3-5 

3.4 

1.1 
24.0 

3.0 

3.0 

1.5 

1.5 

4.5 

2.5 

3.0 

3.0 

2.0 
24.0 

AVERAGE 
FLOWRATE 

GPM 

0.28 

0.22 

0.33 

0.22 

0.29 

,,0.17 

0.28 

0.24 

0.24 

0.32 
0.26 

0.22 

0.22 

0.30 

0.23 

0.24 

0.24 

0.21 

0.22 

0.23 
0.24 

• 

• 

• 

CanonieEnvironmentdl 



DAY OF 
REATMENT 

DAYS 
5/17/91 

TOTALS 

DAY 9 
5 / 1 8 / 9 t f ^ 

TOTALS 

W.R. GRACE TREATMENT PLANT 

TIME 

1:00 

4:00 

7:00 

8:00 

10:00 

11:00 

12:00 

14:15 

17:15 

23:00 

1:00 

1 4:30 

7:00 

8:15 

9:00 

11:00 

19:00 

21:00 

23:00 

WOBURN, MA 
WELL 1 FLOWRATE 

(Continued) 

TOTALIZER 
READING 
GALLONS 

3325 

3366 

3408 

3419 

3448 

3461 

3474 

3504 

3545 

3622 

i?3646 

3692 

3725 

3740 

3752 

3777 

3885 

3912 

3935 

CHANGE IN 
VOLUME 
GALLONS 

41 

42 

11 

29 

13 

13 

30 

41 

i \ 7 7 

.!< 2 4 

321 

46 

33 

15 

12 

25 

108 

27 

23 

25 
314 

CHANGE IN 
TIME 

HOURS 

3.0 

3.0 

1.0 

2.0 

1.0 

1.0 

2.3 
, . . . . : • , 

V 3-° 
5.8 

2.0 
24.0 

3.5 

2.5 

1.2 

0.8 

2.0 

8.0 

2.0 

2.0 

2.0 
24.0 

AVERAGE 
FLOWRATE 

GPM 

0.23 

0.23 

0.18 

0.24 

0.22 

,*0.22 

i .22 

0.23 

0.22 

0.20 
0.22 

0.22 

0.22 

0.20 

0.27 

0.21 

0.23 

0.23 

0.19 

0.21 
0.22 

CanomeEnvironmental 



DAY OF 
REATMENT 

DAY 10 
5/19/91 

TOTALS 

DAY 11 
5/20/91 

TOTALS 

W.R. GRACE TREATMENT PLANT 

TIME 

1:00 

4:00 

8:20 

11:00 

14:00 

15:00 

18:30 

21:00 

23:00 

1:00 

4:30 

* 7:00 

8:00 

13:00 

WOBURN, MA 
WELL 1 FLOWRATE 

(Continued) 

TOTALIZER 
READING 
GALLONS 

3960 

3999 

4054 

4089 

4126 

4141 

4188 

4216 

4244 

.::--|4269 

5 4313 

4345 

4358 

4422 

C H A N G E IN 
V O L U M E 
GALLONS 

39 

55 

35 

37 

15 

47 

28 

28 

.:..:::. 25 
l>309 

44 

32 

13 

64 

153 

CHANGE IN 
TIME 

HOURS 

3.0 

4.3 

2.7 

3.0 

1.0 

3.5 

2.5 

V 2-° 
2.0 
24.0 

3.5 

2.5 

1.0 

5.0 

12.0 

AVERAGE 
FLOWRATE 

GPM 

0.22 

0.21 

0.22 

0.21 

0.25 

T i 0 - 2 2 

b\19 

0.23 

0.21 
0.22 

0.21 

0.21 

0.22 

0.21 

0.21 

• 

CanonieEnvironmental 



DAY OF 
REATMENT 

DAY1 
5/10/91 

TOTALS 

DAY 2 
5/11/91 

TOTALS 

DAY 3 
5/12/91 

TOTALS 

W.R. GRACE TREATMENT PLANT 

TIME 

12:00 

15:00 

21:00 

0:00 

2:00 

4:00 

6:00 

8:00 

10:15 

15:00 

18:00 

22:00 

1:00 

4:00 

7:00 

10:15 

14:15 

17:00 

20:00 

23:00 

WOBURN, MA 
WELL 2 FLOWRATE 

TOTALIZER 
READING, 
GALLONS 

70 

277 

630 

810 

900 

1000 

1090 

1200 

1320 

1690 

1860 

V2010 

2120 

2240 

2350 

2480 

2720 

2860 

3010 

3200 

CHANGE IN 
VOLUME, 
GALLONS 

207 

353 

180 
740 

90 

100 

90 

110 

120 

370 

>>?:170 

150 

110 
430 

120 

110 

130 

240 

140 

150 

190 

80 
1160 

CHANGE IN 
TIME, 

HOURS 

3.0 

6.0 

3.0 
12.0 

2.0 

2.0 

2.0 

2.0 

< * 2.3 

* 4.8 

3.0 

4.0 

3.0 
25.0 

3.0 

3.0 

3.2 

4.0 

2.8 

3.0 

3.0 

2.0 
24.0 . 

AVERAGE 
FLOWRATE 

GPM 

1.15 

0.98 

1.00 
1.04 

0.75 

0.83 

. .: °-7 5 
• • • ; ' ' ' : : 

V 0.92 

0.89 

1.30 

0.94 

0.63 

0.61 
0.85 

0.67 

0.61 

0.67 

1.00 

0.85 

0.83 

1.06 

0.67 
0.80 

ieEnvironmental 



DAY OF 
REATMENT 

DAY 4 
5/13/91 

TOTALS 

DAYS 
5/14/91 

TOTALS 

W 

TIME 

1:00 

4:00 

7:00 

8:30 

11:00 

13:05 

17:00 

20:00 

23:00 

1:00 

4:00 

: 7:00 

8:15 

10:00 

14:30 

18:00 

20:00 

23:30 

.R. GRACE TREATMENT PLANT 
WOBURN, MA 

WELL 2 FLOWRATE 
(Continued) 

TOTALIZER 
READING 
GALLONS 

3280 

3450 

3630 

3710 

3910 

4080 

4380 

4590 

4870 

4960 

\* :S200 

5420 

5500 

5640 

5960 

6230 

6380 

6620 

CHANGE IN 
VOLUME 
GALLONS 

170 

180 

80 

200 

170 

300 

210 

280 

90 
f , 1680 

$ • ' • ' • "%:• : • 

240 

220 

80 

140 

320 

270 

150 

240 

110 
1770 

CHANGE IN 
TIME 

HOURS 

3.0 

3.0 

1.5 

2.5 

2.1 

3.9 

3.0 

3.0 

V 2.0 
24.0 

3.0 

3.0 

1.2 

1.8 

4.5 

3.5 

2.0 

3.5 

1.5 
24.0 

AVERAGE 
FLOWRATE 

GPM 

0.94 

1.00 

0.89 

1.33 

1.36 

1.28 
s.v**:* •• 

\ , 1.17 

1.56 

0.75 
1.14 

1.33 

1.22 

1.07 

1.33 

1.19 

1.29 

1.25 

1.14 

1.22 
1.23 

CanonieEnvironmental 



DAY 6 
5/15/91 

TOTALS 

DAY 7 
5/16/91 

TOTALS 

W.R. 

1:00 

4:00 

7:00 

8:00 

10:15 

12:00 

14:00 

17:00 

20:30 

23:55 

1:00 

4:00 

7:00 
.».;.. 

1 8:30 
':*. .•>** 

10:00 

14:30 

17:00 

20:00 

23:00 

GRACE TREATMENT PLANT 
WOBURN, MA 

WELL 2 FLOWRATE 
(Continued) 

6730 

6940 

7150 

7220 

7370 

7500 

7610 

7830 

8060 

8290 

8360 'U 

^8560 

> 8760 

8841 

8921 

9280 

9480 

9704 

9922 

210 

210 

70 

150 

130 

110 

220 

230 

230 

70 *C 
1630 ^ 

200 

200 

81 

80 

359 

200 

224 

218 

181 
1743 

3.0 

3.0 

1.0 

2.3 

1.8 

2.0 

3.0 

3.5 

3.4 

1.1 
24.0 

3.0 

3.0 

1.5 

1.5 

4.5 

2.5 

3.0 

3.0 

2.0 
24.0 

1.17 

1.17 

1.17 

1.11 

1.24 

0.92 

1.22 

r̂-% 1.10 

* 1.12 

1.11 
1.13 

1.11 

1.11 

0.90 

0.89 

1.33 

1.33 

1.24 

1.21 

1.51 
1.18 

CanonieEnvironmental 



DAYS 
5/17/91 

TOTALS 

DAY 9 
5/18/91 

J \ 

TOTALS 

W.R. 

1:00 

4:00 

7:00 

8:00 

10:00 

11:00 

12:00 

14:15 

17:15 

23:00 

1:00 

4:30 

7:00 

::. 8:15 

9:00 

11:00 

19:00 

21:00 

23:00 

GRACE TREATMENT PLANT 
WOBURN, MA 

WELL 2 FLOWRATE 
(Continued) 

10103 

10371 

10618 

10681 

10821 

10885 

10951 

11098 

11300 

11640 

11772 

11990 

^ ? 1 4 1 

12211 

12265 

12381 

12848 

12966 

13068 

268 

247 

63 

140 

64 

66 

147 

202 

340 

132 
1669 

)=g218 

151 

70 

54 

116 

467 

118 

102 

113 
1409 

3.0 

3.0 

1.0 

2.0 

1.0 

1.0 

2.3 

3.0 

5.8 

2.0 
24.0 

3.5 

2.5 

1.2 

0.8 

2.0 

8.0 

2.0 

2.0 

2.0 
24.0 

1.49 

1.37 

1.05 

1.17 

1.07 

1.10 

1.09 

1.12 

f \ 0.99 

1.10 
1.15 

1.04 

1.01 

0.93 

1.20 

0.97 

0.97 

0.98 

0.85 

0.94 
0.99 

CanonieEnvironmental 



DAY 10 
5/19/91 

TOTALS 

DAY 11 
5/20/91 

. • . • & * • • * 

TOTALS\ 

W.R. 

1:00 

4:00 

8:20 

11:00 

14:00 

15:00 

18:30 

21:00 

23:00 

1:00 

4:30 

7:00 

8:00 

;: 13:00 
{•* 

GRACE TREATMENT PLANT 
WOBURN, MA 

WELL 2 FLOWRATE 
(Continued) 

13181 

13358 

13585 

13726 

13880 

13927 

14105 

14217 

14324 

14424 

14588 

14700 
. ••••. . 

Sf^ 4 7 4 9 

14959 

177 

227 

141 

154 

47 

178 

112 

107 

100 
1243 

164 

X.112 

49 

210 

535 

3.0 

4.3 

2.7 

3.0 

1.0 

3.5 

2.5 

2.0 

2.0 
24.0 

3.5 

2.5 

1.0 

5.0 

12.0 

0.98 

0.87 

0.88 

0.86 

0.78 

0.85 

0.75 

0.89 

f ' V 0.83 
*0 .86 

0.78 

0.75 

0.82 

0.70 

0.76 

CanonieEnvironmental 



DAY OF 
REATMENT 

DAY1 
5/10/91 

TOTALS 

DAY 2 
5/11/91 

_ . • . - • . • * 

TOTALS\ 

DAY 3 
5/12/91 

TOTALS 

W.R. GRACE TREATMENT PLANT 

TIME 

12:00 

15:00 

21:10 

0:00 

2:00 

4:00 

6:00 

8:00 

10:15 

15:00 

18:00 

22:00 

1:00 

4:00 

7:00 

10:15 

14:15 

17:00 

20:00 

23:00 

WOBURN, MA 
WELL 3 FLOWRATE 

TOTALIZER 
READING 
GALLONS 

50 

145 

290 

360 

400 

440 

480 

520 

560 

650 

.-:•:%700 

'W. 
>770 

810 

860 

900 

950 

1010 

1050 

1090 

1140 

CHANGE IN 
VOLUME 
GALLONS 

95 

145 

70 
310 

40 

40 

40 

40 

40 

90 

l-: **50 

70 

40 
160 

50 

40 

50 

60 

40 

40 

50 

10 
340 

CHANGE IN 
TIME 

HOURS 

3.0 

6.2 

2.8 
12.0 

2.0 

2.0 

2.0 

2.0 

'V 2-3 

4.8 

3.0 

4.0 

3.0 
25.0 

3.0 

3.0 

3.2 

4.0 

2.8 

3.0 

3.0 

2.0 
24.0 

AVERAGE 
FLOWRATE 

GPM 

0.53 

0.39 

0.42 
0.45 

0.33 

0.33 

, :,0.33 

-t).33 

0.30 

0.32 

0.28 

0.29 

0.22 
0.30 

0.28 

0.22 

0.26 

0.25 

0.24 

0.22 

0.28 

0.08 
0.24 

• 

• 

• 

CanonieEnvironmental 



W.R. GRACE TREATMENT PLANT 
WOBURN, MA 

WELL 3 FLOWRATE 
(Continued) 

DAY OF 
REATMENT 

DAY 4 
5/13/91 

TOTALS 

DAYS 
5/14/91 

TOTALS 

TIME 

1:00 

4:00 

7:00 

8:30 

11:00 

13:05 

17:00 

20:00 

23:00 

1:00 

4:00 

/ 7:00 

8:15 

10:00 

14:30 

18:00 

20:00 

23:30 

TOTALIZER 
READING 
GALLONS 

1150 

1190 

1230 

1240 

1270 

1300 

1340 

1370 

1400 

>:f|I410 

1440 

1470 

1480 

1500 

1540 

1570 

1590 

1620 

CHANGE IN 
VOLUME 
GALLONS 

40 

40 

10 

30 

30 

40 

30 

30 

-:*x 10 
i -K260 

30 

30 

10 

20 

40 

30 

20 

30 

10 
220 

CHANGE IN 
TIME 

HOURS 

3.0 

3.0 

1.5 

2.5 

2.1 

3.9 

3.0 

\ - 3.0 
.s* 

2.0 
24.0 

3.0 

3.0 

1.2 

1.8 

4.5 

3.5 

2.0 

3.5 

1.5 
24.0 

AVERAGE 
FLOWRATE 

GPM 

0.22 

0.22 

0.11 

0.20 

0.24 

t* '0 .17 

6.17 

0.17 

0.08 
0.18 

0.17 

0.17 

0.13 

0.19 

0.15 

0.14 

0.17 

0.14 

0.11 
0.15 

CanonieEnvironmental 



W.R. GRACE TREATMENT PLANT 
WOBURN, MA 

WELL 3 FLOWRATE 
(Continued) 

DAY OF 
TREATMENT 

DAY 6 
5/15/91 

TOTALS 

DAY 7 
5/16/91 

TOTALS 

TIME 

1:00 

4:00 

7:00 

8:00 

10:15 

12:00 

14:00 

17:00 

20:30 

23:55 

1:00 ,.... 

4:00 5 

7:00 

8:30 

10:00 

14:30 

17:00 

20:00 

23:00 

TOTALIZER 
READING 
GALLONS 

1630 

1650 

1680 

1680 

1700 

1720 

1730 

1760 

1780 

1810 

1810 

1840 

1860 

1872 

1882 

1914 

1931 

1948 

1966 

CHANGE IN CHANGE IN 
VOLUME TIME 
GALLONS HOURS 

20 

30 

0 

20 

20 

10 

30 

20 

3lf 
0 

180 

30 

20 

12 

10 

32 

17 

17 

18 

13 
169 

3.0 

3.0 

1.0 

2.3 

1.8 

2.0 

3.0:( 

3.5 

3.4 

1.1 
24.0 

3.0 

3.0 

1.5 

1.5 

4.5 

2.5 

3.0 

3.0 

2.0 
24.0 

AVERAGE 
FLOWRATE 

GPM 

0.11 

0.17 

0.00 

0.15 

0.19 

0.08 

0.17 

0.10 

0.15 

0.00 
0.11 

0,17 

0.11 

0.13 

0.11 

0.12 

0.11 

0.09 

0.10 

0.11 
0.12 

CanonieEnvironmental 



W.R. GRACE TREATMENT PLANT 
- WOBURN, MA 
WELL 3 FLOWRATE 

(Continued) 

DAY OF 
TREATMENT 

DAYS 

TOTALS 

DAY 9 
5/18/91 

< * \ 
ft- ft* 

$7 

TOTALS 

TIME 

1:00 

4:00 

7:00 

8:00 

10:00 

11:00 

12:00 

14:15 

17:15 

23:00 

1:00 

4:30 

7:00 

8:15 

9:00 

11:00 

19:00 

21:00 

23:00 

TOTALIZER 
READING 
GALLONS 

1979 

1997 

2015 

2020 

2032 

2038 

2043 

2056 

2073 
,:•• 

2090 P v 
ft. 

V 2109 

2128 

2141 

2147 

2151 

2162 

2203 

2214 

2223 

CHANGE IN 
VOLUME 
GALLONS 

18 

18 

5 

12 

6 

5 

13 
. . < ' • ' • • • . 

1 % 
• & • • ' • 

17 

19 
130 

19 

13 

6 

4 

11 

41 

11 

9 

7 
121 

CHANGE IN 
TIME 

HOURS 

3.0 

3.0 

1.0 

2.0 

1.0 

T-tff 
\ . . 

2.3 

3.0 

5.8 

2.0 
24.0 

3.5 

2.5 

1.3 

0.8 

2.0 

8.0 

2.0 

2.0 

2.0 
24.0 

AVERAGE 
FLOWRATE 

GPM 

0.10 

0.10 

0.08 

0.10 

0.10 

0.08 

0.10 

0.09 

0.05 

0.16 
0.10 

0.09 

0.09 

0.08 

0.09 

0.09 

0.09 

0.09 

0.08 

0.06 
0.08 

Environmental 



DAY OF 
REATMENT 

DAY 10 
5/19/91 

TOTALS 

DAY 11 
5/20/91 

™ « * * ^ 

*••. .̂  

TOTALS 

W.R. GRACE TREATMENT PLANT 

TIME 

1:00 

4:00 

8:20 

11:00 

14:00 

15:00 

18:30 

21:00 

23:00 

1:00 

4:30 

t 7:00 

8:00 

13:00 

WOBURN, MA 
WELL 3 FLOWRATE 

(Continued) 

TOTALIZER 
READING 
GALLONS 

2230 

2247 

2268 

2281 

2295 

2300 

2317 

2327 

2337 

.,^2346 

2361 

2372 

2376 

2397 

CHANGE IN 
VOLUME 
GALLONS 

17 

21 

13 

14 

5 

17 

10 

10 

9 
i \ . 1 1 6 

15 

11 

4 

21 

51 

CHANGE IN 
TIME 

HOURS 

3.0 

4.3 

2.7 

3.0 

1.0 

3.5 

2.5 
.v.-

V 2.0 
% ' • • 

2.0 
24.0 

3.5 

2.5 

1.0 

5.0 

12.0 

AVERAGE 
FLOWRATE 

GPM 

0.09 

0.08 

0.08 

0.08 

0.08 

.ff=0.08 

0.07 

0.08 

0.08 
0.08 

0.07 

0.07 

0.07 

0.07 

0.07 

CanonieEnvironmental 



DAY OF 
REATMENT 

DAY1 
5/10/91 

TOTALS 

DAY 2 
5/11/91 

TOTALS > 

DAY 3 
5/12/91 

TOTALS 

W.R. GRACE TREATMENT PLANT 

TIME 

12:00 

15:00 

21:10 

0:00 

2:00 

4:00 

6:00 

8:00 

10:15 

15:00 

18:00 

:; 22:00 

1:00 

4:00 

7:00 

10:15 

14:15 

17:00 

20:00 

23:00 

WOBURN, MA 
WELL 4 FLOWRATE 

TOTALIZER 
READING 
GALLONS 

60 

124 

190 

230 

250 

270 

300 

320 

340 

390 

\ ^ 0 

460 

490 

520 

550 

590 

640 

670 

700 

740 

CHANGE IN 
VOLUME 
GALLONS 

64 

66 

40 
170 

20 

20 

30 

20 

20 

X<SP. 
30 

40 

30 
100 

30 

30 

40 

50 

30 

30 

40 

20 
270 

CHANGE IN 
TIME 

HOURS 

3.0 

6.2 

2.8 
12.0 

2.0 

2.0 

2.0 

2 0 

^2.3 

4.8 

3.0 

4.0 

3.0 
25.0 

3.0 

3.0 

3.2 

4.0 

2.8 

3.0 

3.0 

2.0 

XSHoni 

AVERAGE 
FLOWRATE 

GPM 

0.36 

0.18 

0.24 
0.26 

0.17 

0.17 

& 5 

0.17 

0.15 

0.18 

0.17 

0.17 

0.17 
0.17 

0.17 

0.17 

0.21 

0.21 

0.18 

0.17 

0.22 

0.17 

ieEMfron 



DAY OF 
REATMENT 

DAY 4 
5/13/91 

TOTALS 

DAYS 
5/14/91 

TOTALS 

W.R. GRACE TREATMENT PLANT 

TIME 

1:00 

4:00 

7:00 

8:30 

11:00 

13:05 

17:00 

20:00 

23:00 

1:00 

4:00 

| 7:00 

8:15 

10:00 

14:30 

18:00 

20:00 

23:30 

WOBURN, MA 
WELL 4 FLOWRATE 

(Continued) 

TOTALIZER 
READING 
GALLONS 

760 

790 

830 

840 

870 

900 

940 

980 

1010 

.- i i030 

h070 

1100 

1110 

1130 

1190 

1230 

1260 

1300 

CHANGE IN 
VOLUME 
GALLONS 

30 

40 

10 

30 

30 

40 

40 

30 

:: 20 
'•:>7>0 

40 

30 

10 

20 

60 

40 

30 

40 

10 
280 

CHANGE IN 
TIME 

HOURS 

3.0 

3.0 

1.5 

2.5 

2.1 

3.9 

3.0 

ips.o 
2.0 

24.0 

3.0 

3.0 

1.2 

1.8 

4.5 

3.5 

2.0 

3.5 

1.5 
24.0 

AVERAGE 
FLOWRATE 

GPM 

0.17 

0.22 

0.11 

0.20 

0.24 

,Q:17 

0.22 

0.17 

0.17 
0.19 

0.22 

0.17 

0.13 

0.19 

0.22 

0.19 

0.25 

0.19 

0.11 
0.19 

CanonieEnvironmental 



DAY OF 
REATMENT 

DAY 6 
5/15/91 

TOTALS 

DAY 7 ^ 
5/16/91\ 

TOTALS 

W.F 

TIME 

1:00 

4:00 

7:00 

8:00 

10:15 

12:00 

14:00 

17:00 

20:30 

23:55 

= 1:00 

4:00 

7:00 

8:30 

10:00 

14:30 

17:00 

20:00 

23:00 

I. GRACE TREATMENT PLANT 
WOBURN, MA 

WELL 4 FLOWRATE 
(Continued) 

TOTALIZER 
READING 
GALLONS 

1310 

1350 

1390 

1400 

1420 

1450 

1470 

1510 

1550 

1590 

1600 

1640 

1670 

1695 

1713 

1769 

1800 

1833 

1866 

CHANGE IN 
VOLUME 
GALLONS 

40 

40 

10 

20 

30 

20 

40 

40 

•*?C 4 0 

i? &'' 

10 
290 

40 

30 

25 

18 

56 

31 

33 

33 

24 
290 

CHANGE IN 
TIME 

HOURS 

3.0 

3.0 

1.0 

2.3 

1.8 

2.0 

3.0 

'0.5 
3.4 

1.1 
24.0 

3.0 

3.0 

1.5 

1.5 

4.5 

2.5 

3.0 

3.0 

2.0 
24.0 

AVERAGE 
FLOWRATE 

GPM 

0.22 

0.22 

0.17 

0.15 

0.29 

0*17 

0.22 

0.19 

0.20 

0.16 
0.20 

0.22 

0.17 

0.28 

0.20 

0.21 

0.21 

0.18 

0.18 

0.20 
0.21 

CanonieEnvironmental 



DAY OF 
REATMENT 

DAYS 
5/17/91 

TOTALS 

DAY 9 
5/18/91,..-:: 

TOTALS 

W.R. GRACE TREATMENT PLANT 

TIME 

1:00 

4:00 

7:00 

8:00 

10:00 

11:00 

12:00 

14:15 

17:15 

23:00 

1:00 

I 4:30 

7:00 

8:15 

9:00 

11:00 

19:00 

21:00 

23:00 

WOBURN, MA 
WELL 4 FLOWRATE 

(Continued) 

TOTALIZER 
READING 
GALLONS 

1890 

1925 

1961 

1971 

1996 

2007 

2018 

2044 

2080 

2140 

*2167 

2207 

2235 

2249 

2259 

2281 

2374 

2397 

2418 

CHANGE IN 
VOLUME 
GALLONS 

35 

36 

10 

25 

11 

11 

26 

36 

::• 60 

l ;_7 
277 

40 

28 

14 

10 

22 

93 

23 

21 

21 
272 

CHANGE IN 
TIME 

HOURS 

3.0 

3.0 

1.0 

2.0 

1.0 

1.0 

2.3 

•••1-3.0 

5.8 

2.0 
24.0 

3.5 

2.5 

1.2 

0.8 

2.0 

8.0 

2.0 

2.0 

2.0 
24.0 

AVERAGE 
FLOWRATE 

GPM 

0.19 

0.20 

0.17 

0.21 

0.18 

$18 

0:19 

0.20 

0.17 

0.23 
0.19 

0.19 

0.19 

0.19 

0.22 

0.18 

0.19 

0.19 

0.18 

0.18 
0.19 

CanonieEnvironmental 



DAY OF 
REATMENT 

DAY 10 
5/19/91 

TOTALS 

DAY 11 

5/20/91 
.vft*'''' **•! 

TOTALS 

W.F 

TIME 

1:00 

4:00 

8:20 

11:00 

14:00 

15:00 

18:30 

21:00 

23:00 

1:00 

4:30 

1 7:00 

8:00 

13:00 

1. GRACE TREATMENT PLANT 
WOBURN, MA 

WELL 4 FLOWRATE 
(Continued) 

TOTALIZER 
READING 
GALLONS 

2439 

2473 

2523 

2553 

2580 

2599 

2639 

2664 

2688 

< l 7 1 0 

?2749 

2777 

2788 

2844 

CHANGE IN 
VOLUME 
GALLONS 

34 

50 

30 

27 

19 

40 

25 

24 

.«: 22 
U & 1 

39 

28 

11 

56 

134 

CHANGE IN 
TIME 

HOURS 

3.0 

4.3 

2.7 

3.0 

1.0 

3.5 

2.5 

•\-2.0 

2.0 
24.0 

3.5 

2.5 

1.0 

5.0 

12.0 

AVERAGE 
FLOWRATE 

GPM 

0.19 

0.19 

0.19 

0.15 

0.32 

&19 

0.17 

0.20 

0.18 
0.20 

0.19 

0.19 

0.18 

0.19 

0.19 

CanonieEnvironmental 

file://�/-2.0


W.R. GRACE TREATMENT PLANT 
WOBURN. MA 

WELL 5 FLOWRATE 

DAY OF 
TREATMENT 

DAY 1 

5/10/91 

TOTALS 

DAY 2 
5/11/91 

TOTALS 

DAY 3 
5/12/91 

TIME 

12:00 

15:00 

21:10 

0:00 

2:00 

4:00 

6:00 

8:00 

10:15 

15:00 

18:00 

22:00 

\i)oo 

4:00 

7:00 

10:15 

TOTALIZER 
READING 
GALLONS 

10 

135 

250 
• * • 

310 

340 

370 

410 

440 

480 

390 

420 

^ 6 0 
>.'>'''v'\ 

490 

520 

550 

590 

CHANGE IN 
VOLUME 
GALLONS 

125 

115 

60 
300 

30 

30 

40 

30 

40 
M.y 

-90 

t:k30 

* 40 

30 
100 

30 

30 

40 

CHANGE IN 
TIME 

HOURS 

3.0 

6.2 

2.8 
12.0 

2.0 

2.0 

2.0 

2.0 

2.3 

4.8 

3.0 

4.0 

3.0 
25.0 

3.0 

3.0 

3.3 

AVERAGE 
FLOWRATE 

GPM 

0.69 

0.31 

0.36 
0.45 

0.25 

0.25 

0.33 

0.25 

0.30 

-0.32 

0.17 

0.17 

0.17 
0.17 

0.17 

0.17 

0.21 

CanonieEnvironmental 



W.R. GRACE TREATMENT PLANT 
WOBURN, MA 

WELL 5 FLOWRATE 
(Continued) 

DAY OF 
TREATMENT 

DAY 3 
5/12/91 

TOTALS 

DAY 4 
5/13/91 

TOTALS 

DAY 5 
5/14/91 

TIME 

14:15 

17:00 

20:00 

23:00 

1:00 

4:00 

7:00 

8:30 

11:00 

13:05 

17:00 

:^2^:00 

23:00 

1:00 

4:00 

TOTALIZER 
READING 
GALLONS 

640 

670 

700 

740 

760 

790 

830 

840 

870 

..:.. 900 

,40 

980 

1010 

1030 

1070 

CHANGE IN 
VOLUME 
GALLONS 

50 

30 

30 

40 

20 
270 

30 

40 

10 

fx. 3 0 

30 

40 

40 

30 

20 
270 

40 

CHANGE IN 
TIME 

HOURS 

4.0 

2.8 

3.0 

3.0 

2.0 
24.0 

3.0 

3.0 

1.5 

2.5 

2.1 

3.9 

3.0 

3.0 

2.0 
24.0 

3.0 

AVERAGE 
FLOWRATE 

GPM 

0.21 

0.18 

0.17 

0.22 

0.17 
0.18 

0.17 

0.22 

0.11 

0.20 

0.24 

0.17 

0.22 

0.17 

0.17 
0.19 

0.22 

CanonieEnvironmental 



W.R. GRACE TREATMENT PLANT 
WOBURN, MA 

WELL 5 FLOWRATE 
(Continued) 

DAY OF 
TREATMENT 

DAY 5 
5/14/91 

TOTALS 

DAY 6 
5/15/91 

TOTALS 

TIME 

7:00 

8:15 

10:00 

14:30 

18:00 

20:00 

23:30 

1:00 

4:00 

7:00 

8:00 

...10:15 

::;1_:00 

14:00 

17:00 

20:30 

23:55 

TOTALIZER 
READING 
GALLONS 

1100 

1110 

1130 

1190 

1230 

1260 

1300 

1310 

1350 

1390 

'VN?O 

1420 

1450 

1470 

1510 

1550 

1590 

CHANGE IN 
VOLUME 
GALLONS 

30 

10 

20 

60 

40 

30 

40 

10 
280 

40 

P:V40 

10 

20 

30 

20 

40 

40 

40 

10 
290 

CHANGE IN 
TIME 

HOURS 

3.0 

1.3 

1.8 

4.5 

3.5 

2.0 

3-5 

1.5 
24.0 

3.0 

3.0 

1.0 

2.3 

1.8 

2.0 

3.0 

3.5 

3.5 

1.1 
24 

AVERAGE 
FLOWRATE 

GPM 

0.17 

0.13 

0.19 

0.22 

0.19 

0.25 

0.19 

0.11 
0.19 

0.22 

0.22 

0,17 

0.15 

0.29 

0.17 

0.22 

0.19 

0.19 

0.16 
0.20 

CanonieEnvironmental 



W.R. GRACE TREATMENT PLANT 
WOBURN, MA 

WELL 5 FLOWRATE 
(Continued) 

DAY OF 
TREATMENT 

DAY 7 
5/16/91 

TOTALS 

TIME 

1:00 

4:00 

7:00 

8:30 

10:00 

14:30 

17:00 

20:00 

23:00 

TOTALIZER 
READING 
GALLONS 

1600 

1640 

1670 

1695 

1713 

1769 

1800 

1833 

1866 

CHANGE IN 
VOLUME 
GALLONS 

40 

30 

25 

18 

56 

31 

33 

33 

24 
1\... 290 

CHANGE IN 
TIME 

HOURS 

3.0 

3.0 

1.5 

1.5 

4.5 

2.5 

3.0 

3.0 

2.0 
24.0 

AVERAGE 
FLOWRATE 

GPM 

0.22 

0.17 

0.28 

0.20 

0.21 

0.21 

0.18 

0.18 

0.20 
0.21 

DATA FOR DAY 8 (MAY 17,1901) TO DAY 11 (MAY 20, 1991) WAS NOT 
AVAILABLE. FOR THESE DAYS^ THE AVERAGE FLOWRATE OF 0.21 GPM 
ON DAY 7 WAS USED. 

CanonieEnvironmental 



DAY OF 
REATMENT 

DAY1 
5/10/91 

TOTALS 

DAY 2 
5/11/91 

TOTALS 

DAY 3 
5/12/91 

TOTALS 

W.R. GRACE TREATMENT PLANT 

TIME 

12:00 

15:00 

21:10 

0:00 

2:00 

4:00 

6:00 

8:00 

10:15 

15:00 

18:00 

122:00 

1:00 

4:00 

7:00 

14:15 

17:00 

20:00 

23:00 

WOBURN, MA 
WELL 6 FLOWRATE 

TOTALIZER 
READING, 
GALLONS 

30 

69 

100 

120 

130 

140 

150 

160 

170 
. & *& 

^VSgoo 
y 

220 

240 

250 

270 

280 

320 

340 

350 

370 

CHANGE IN 
VOLUME, 
GALLONS 

39 

31 

20 
90 

10 

10 

10 

...ft. 1 0 

\7 \> 
h •" 10 

30 

20 

20 

10 
50 

20 

10 

40 

20 

10 

20 

10 
130 

CHANGE IN 
TIME, 

HOURS 

3.0 

6.2 

2.8 
12.0 

$%. 

2.0 

2.0 

s* 2-o 

2.0 

2.3 

4.8 

3.0 

4.0 

3.0 
25.0 

3.0 

3.0 

7.3 

2.8 

3.0 

3.0 

2.0 
24.0 

AVERAGE 
FLOWRATE 

GPM 

0.22 

0.08 

0.12 
0.14 

V 0.08 

0.08 

0.08 

0.08 

0.07 

0.11 

0.11 

0.08 

0.06 
0.08 

0.11 

0.06 

0.09 

0.12 

0.06 

0.11 

0.08 
0.09 

Canonie__nvironmental 

• 

• 

• 



DAY OF 
REATMENT 

DAY 4 
5/13/91 

TOTALS 

DAYS 
5/14/91 

. / • • • ' • " • • • 

TOTALS 

W.R. GRACE TREATMENT PLANT 

TIME 

1:00 

4:00 

7:00 

8:30 

11:00 

13:05 

17:00 

20:00 

23:00 

1:00 

4:00 

/ 7 : 0 0 

8:15 

10:00 

14:30 

18:00 

20:00 

23:30 

WOBURN, MA 
WELL 6 FLOWRATE 

(Conti 

TOTALIZER 
READING, 
GALLONS 

380 

390 

410 

411 

430 

440 

460 

470 

480 

*V%490 

510 

520 

540 

550 

560 

580 

590 

600 

nued) 

CHANGE IN 
VOLUME, 
GALLONS 

10 

20 

1 

19 

10 

20 
.//*'**• 

10 % 

., 10 
\7\> 
% • ' • 1 0 

110 

20 

10 

20 

10 

10 

20 

10 

10 

10 
120 

CHANGE IN 
TIME, 

HOURS 

3.0 

3.0 

1.5 

2.5 

2.1 

3.9 

3.0 

3.0 

2.0 
24.0 

3.0 

3.0 

1.2 

1.8 

4.5 

3.5 

2.0 

3.5 

1.5 
24.0 

AVERAGE 
FLOWRATE 

GPM 

0.06 

0.11 

0.01 

0.13 

0.08 

0.09 

0.06 

0.06 

0.08 
0.07 

0.11 

0.06 

0.27 

0.10 

0.04 

0.10 

0.08 

0.05 

0.11 
0.10 

CanonieEnvironmental 



DAY OF 
REATMENT 

DAY 6 
5/15/91 

TOTALS 

DAY 7 
5/16/91,,f*\ 

" \ 

TOTALS 

W.R. GRACE TREATMENT PLANT 

TIME 

1:00 

4:00 

7:00 

8:00 

10:15 

12:00 

14:00 

17:00 

20:30 

23:55 

1:00 
•> 

1 4:00 

7:00 

8:30 

10:00 

14:30 

17:00 

20:00 

23:00 

WOBURN, MA 
WELL 6 FLOWRATE 

(Continued) 

TOTALIZER 
READING, 
GALLONS 

610 

620 

630 

640 

650 

660 

660 

680 

690 

710 

•' '*.:.J*.: 

710 

720 

740 

745 

752 

771 

781 

792 

803 

CHANGE IN 
VOLUME, 
GALLONS 

10 

10 

10 

10 

10 

0 
/••**' '*• 

20 \ . 
.$•' 

10 

% 20 

0 
100 

10 

20 

5 

7 

19 

10 

11 

11 

9 
102 

CHANGE IN 
TIME, 

HOURS 

3.0 

3.0 

1.0 

2.3 
7%' 

1.8 

2.0 

3.0 

3.5 

3.4 

1.1 
24.0 

3.0 

3.0 

1.5 

1.5 

4.5 

2.5 

3.0 

3.0 

2.0 
24.0 

-

AVERAGE 
FLOWRATE 

GPM 

0.06 

0.06 

0.17 

0.07 

^ 0.10 

0.00 

0.11 

0.05 

0.10 

0.00 
0.07 

0.06 

0.11 

0.06 

0.08 

0.07 

0.07 

0.06 

0.06 

0.08 
0.07 

CanonieEnvironmental 



DAY OF 
REATMENT 

DAYS 
5/17/91 

TOTALS 

DAY 9 
. , y y X * : 

5/18/91 \ 

-

TOTALS 

W.R. GRACE TREATMENT PLANT 

TIME 

1:00 

4:00 

7:00 

8:00 

10:00 

11:00 

12:00 

14:15 

17:15 

23:00 

1:00 

I 4:30 

7:00 

8:15 

9:00 

11:00 

19:00 

21:00 

23:00 

WOBURN, MA 
WELL 6 FLOWRATE 

(Continued) 

TOTALIZER 
READING, 
GALLONS 

812 

824 

836 

839 

848 

851 

855 

864 

875 

899 

%905 

919 

928 

933 

936 

944 

974 

982 

988 

CHANGE IN 
VOLUME, 
GALLONS 

12 

12 

3 

9 

3 

4 

9 

11 

• ^ 2 4 

i%>. 
!•' *e 

93 

14 

9 

5 

3 

8 

30 

8 

6 

8 
91 

CHANGE IN 
TIME, 

HOURS 

3.0 

3.0 

1.0 

2.0 

1.0 

1.0 

2.3 

X- 3-° 
5.8 

2.0 
24.0 

3.5 

2.5 

1.2 

0.8 

2.0 

8.0 

2.0 

2.0 

2.0 
24.0 

AVERAGE 
FLOWRATE 

GPM 

0.07 

0.07 

0.05 

0.08 

0.05 

.<:: 0.07 

:0.07 

0.06 

0.07 

0.05 
0.06 

0.07 

0.06 

0.07 

0.07 

0.07 

0.06 

0.07 

0.05 

0.07 
0.06 

CanonieEnvironmental 



DAY OF 
REATMENT 

DAY 10 
5/19/91 

TOTALS 

DAY 11 
5/20/91 

TOTALS 

W.R. GRACE TREATMENT PLANT 

TIME 

1:00 

4:00 

8:20 

11:00 

14:00 

15:00 

18:30 

21:00 

23:00 

1:00 

4:30 

}7 :00 

8:00 

13:00 

WOBURN, MA 
WELL 6 FLOWRATE 

(Continued) 

TOTALIZER 
READING, 
GALLONS 

996 

1008 

1027 

1036 

1047 

1051 

1064 

1072 

1080 

, : :T| 087 

1=1630 

1650 

1678 

1688 

CHANGE IN 
VOLUME, 
GALLONS 

12 

19 

9 

11 

4 

13 

8 

8 

..•:•:• 7 
1>-91 

543 

20 

28 

10 

601 

CHANGE IN 
TIME, 

HOURS 

3.0 

4.3 

2.7 

3.0 

1.0 

3.5 

2.5 

V 2 0 

2.0 
24.0 

3.5 

2.5 

1.0 

5.0 

12.0 

AVERAGE 
FLOWRATE 

GPM 

0.07 

0.07 

0.06 

0.06 

0.07 

,..,^0.06 

i!_.05 

0.07 
. 

0.06 
0.06 

2.59 

0.13 

0.47 

0.03 

0.80 

CanonieEnvironmental 



W.R. GRACE TREATMENT PLANT 
WOBURN, MA 

WELL 7 FLOWRATE 

TOTALIZER CHANGE IN CHANGE IN AVERAGE 
DAY OF 

REATMENT 

DAY1 
5/10/91 

TOTALS 

DAY 2 
5/11/91 

TOTALS 

DAY 3 
5/12/91 

TOTALS 

TIME 

12:00 

15:00 

21:10 

0:00 

2:00 

4:00 

6:00 

8:00 

11:20 

15:00 

18:00 

) 22:00 

1:00 

4:00 

7:00 

14:15 

17:00 

20:00 

23:00 

READING, 
GALLONS 

70 

240 

670 

850 

960 

1090 

1210 

1340 

1480 

, : : ;^800 
VS.. 
•"1940 

2090 

2190 

2300 

2400 

2730 

2890 

3040 

3210 

VOLUME, 
GALLONS 

170 

430 

180 
780 

110 

130 

120 

130 

#:.. 1 4 0 

& 320 

140 

150 

100 
390 

110 

100 

330 

160 

150 

170 

70 
1090 

TIME, 
HOURS 

3.0 

6.2 

2.8 
12.0 

2.0 

2.0 

2.0 

' V 2.0 

3.3 

3.7 

3.0 

4,0 

3.0 
25.0 

3.0 

3.0 

7.3 

2.8 

3.0 

3.0 

2.0 
24.0 

FLOWRATE 
GPM 

0.94 

1.16 

1.07 
1.06 

0.92 

,.,:;:: 1.08 

:i.oo 
1.08 

0.70 

1.45 

0.78 

0.63 

0.56 
0.91 

0.61 

0.56 

0.76 

0.97 

0.83 

0.94 

0.58 
0.77 

CanonieEnvironmental 



DAY OF 
REATMENT 

DAY 4 
5/13/91 

TOTALS 

DAYS 
5/14/91 

•>•$ 

TOTALS 

W.R. GRACE TREATMENT PLANT 

TIME 

1:00 

4:00 

7:00 

8:30 

11:00 

13:05 

17:00 

20:00 

23:00 

1:00 

4:00 

|7 :00 

8:15 

10:00 

14:30 

18:00 

20:00 

23:30 

WOBURN, MA 
WELL 7 FLOWRATE 

(Continued) 

TOTALIZER 
READING, 
GALLONS 

3280 

3410 

3530 

3600 

3720 

3850 

4070 

4240 

4400 

.,: f 500 

'4670 

4810 

4880 

4980 

5210 

5390 

5490 

5650 

CHANGE IN 
VOLUME, 
GALLONS 

130 

120 

70 

120 

130 

220 

170 

160 

...-::: 100 
V&220 

170 

140 

70 

100 

230 

180 

100 

160 

70 
1220 

CHANGE IN 
TIME, 

HOURS 

3.0 

3.0 

1.5 

2.5 

2.1 

3.9 

3.0 

i p 3.0 

2.0 
24.0 

3.0 

3.0 

1.2 

1.8 

4.5 

3.5 

2.0 

3.5 

1.5 
24.0 

AVERAGE 
FLOWRATE 

GPM 

0.72 

0.67 

0.78 

0.80 

1.04 

....:: 1:0.94 

:6.94 

0.89 

0.83 
0.85 

0.94 

0.78 

0.93 

0.95 

0.85 

0.86 

0.83 

0.76 

0.78 
0.85 

CanonieEnvironmental 



DAY OF 
REATMENT 

DAY 6 
5/15/91 

TOTALS 

DAY 7 
5/1 6/91.x:f~: 

TOTALS 

W.R. GRACE TREATMENT PLANT 

TIME 

1:00 

4:00 

7:00 

8:00 

10:15 

12:00 

14:00 

17:00 

20:30 

23:55 

1:00 

.1 4:00 

7:00 

8:30 

10:00 

15:00 

17:00 

20:00 

23:00 

WOBURN, MA 
WELL 7 FLOWRATE 

(Continued) 

TOTALIZER 
READING, 
GALLONS 

5720 

5860 

6000 

6050 

6160 

6260 

6360 

6540 

6700 

6860 

5 6910 

7040 

7190 

7266 

7347 

7643 

7790 

7977 

8180 

CHANGE IN 
VOLUME, 
GALLONS 

140 

140 

50 

110 

100 

100 

180 

160 

•$< 160 

I- "so 
1190 

130 

150 

76 

81 

296 

147 

187 

203 

114 
1384 

CHANGE IN 
TIME, 

HOURS 

3.0 

3.0 

1.0 

2.3 

1.8 

2.0 

3.0 

V 3-5 

3.4 

1.1 
24.0 

3.0 

3.0 

1.5 

1.5 

5.0 

2.0 

3.0 

3.0 

2.0 
24.0 

AVERAGE 
FLOWRATE 

GPM 

0.78 

0.78 

0.83 

0.81 

0.95 

.:.;{•• 0.83 

:1.00 

0.76 

0.78 

0.79 
0.83 

0.72 

0.83 

0.84 

0.90 

0.99 

1.22 

1.04 

1.13 

0.95 
0.96 

CanonieEnvironmental 



DAY OF 
REATMENT 

DAYS 
5/17/91 

TOTALS 

DAY 9 
5/18/91. i :"

: 

TOTALS 

W.R. GRACE TREATMENT PLANT 

TIME 

1:00 

4:00 

7:00 

8:00 

10:00 

11:00 

12:00 

14:15 

17:15 

23:00 

1:00 

,U:30 

7:00 

8:15 

9:00 

11:00 

19:00 

21:00 

23:00 

WOBURN, MA 
WELL 7 FLOWRATE 

(Continued) 

TOTALIZER 
READING, 
GALLONS 

8294 

8440 

8592 

8649 

8764 

8820 

8877 

9012 

9198 

9618 

-9708 

9883 

10004 

10062 

10108 

10212 

10683 

10772 

10850 

CHANGE IN 
VOLUME, 
GALLONS 

146 

152 

57 

115 

56 

57 

135 

186 

• f< . 4 2 0 

% "90 
1414 

175 

121 

58 

46 

104 

471 

89 

78 

81 
1223 

CHANGE IN 
TIME, 

HOURS 

3.0 

3.0 

1.0 

2.0 

1.0 

1.0 

2.3 

V 3.0 

5.8 

2.0 
24.0 

3.5 

2,5 

1.2 

0.8 

2.0 

8.0 

2.0 

2.0 

2.0 
24.0 

AVERAGE 
FLOWRATE 

GPM 

0.81 

0.84 

0.95 

0.96 

0.93 

,:;.-f: 0.95 

1.00 

1.03 

1.22 

0.75 
0.94 

0.83 

0.81 

0.77 

1.02 

0.87 

0.98 

0.74 

0.65 

0.68 
0.82 

CanonieEnvironmental 



W.R. GRACE TREATMENT PLANT 
WOBURN, MA 

WELL 7 FLOWRATE 
(Continued) 

DAY OF 
REATMENT 

DAY 10 

5/19/91 

TOTALS 

DAY 11 

5/20/91 
•>ft; 

TOTALS 

TIME 

1:00 

4:00 

8:20 

11:00 

14:00 

15:00 

18:30 

21:00 

23:00 

1:00 

4:30 

^7:00 

8:00 

13:00 

TOTALIZER 
READING, 
GALLONS 

10931 

11063 

11290 

11423 

11580 

11627 

11805 

11911 

12000 

' C I 2 0 9 7 

\ V 
12253 

12356 

12406 

12630 

CHANGE IN 
VOLUME, 
GALLONS 

132 

227 

133 

157 

47 

178 

106 

89 

-f:v. 97 
|-':%166 

156 

103 

50 

224 

533 

CHANGE IN 
TIME, 

HOURS 

3.0 

4.3 

2.7 

3.0 

1.0 

3.5 

2.5 

\ . 2 0 

2.0 
24.0 

3.5 

2.5 

1.0 

5.0 

12.0 

AVERAGE 
FLOWRATE 

GPM 

0.73 

0.87 

0.83 

0.87 

0.78 

r:C;:o.85 

0.71 

0.74 

0.81 
0.80 

0.74 

0.69 

0.83 

0.75 

0.75 

CanonieEnvironmental 



DAY OF 
REATMENT 

DAY1 
5/10/91 

TOTALS 

DAY 2 
5/11/91 

*-%. 

TOTALS 

DAY 3 
5/12/91 

TOTALS 

W.R. GRACE TREATMENT PLANT 

TIME 

12:00 

15:00 

21:10 

0:00 

2:00 

4:00 

6:00 

8:00 

11:20 

15:00 

18:00 

\ 22:00 

1:00 

4:00 

7:00 

14:15 

17:00 

20:00 

23:00 

WOBURN, MA 
WELL 8 FLOWRATE 

TOTALIZER 
READING, 
GALLONS 

70 

256 

770 

1180 

1350 

1680 

1820 

2050 

2140 

......2495 

Ueeo 
2820 

2940 

3060 

3190 

3560 

3730 

3890 

4080 

CHANGE IN 
VOLUME, 
GALLONS 

186 

514 

410 
1110 

170 

330 

140 

230 

90 

| f%55 

165 

160 

120 
445 

120 

130 

370 

170 

160 

190 

80 
1220 

CHANGE IN 
TIME, 

HOURS 

3.0 

6.2 

2.8 
12.0 

2.0 

2.0 

2.0 

-:C 20 

*" 3.3 

3.7 

3.0 

4.0 

3.0 
25.0 

3.0 

3.0 

7.3 

2.8 

3.0 

3.0 

2.0 
24.0 

AVERAGE 
FLOWRATE 

GPM 

1.03 

1.39 

2.44 
1.62 

1.42 

_:..... 2.75 

J 1.17 

1.92 

0.45 

1.61 

0.92 

0.67 

0.67 
1.28 

0.67 

0.72 

0.85 

1.03 

0.89 

1.06 

0.67 
0.90 

CanonieEnvironmental 



W.R. GRACE TREATMENT PLANT 
WOBURN, MA 

WELL 8 FLOWRATE 
(Continued) 

DAY OF 
TREATMENT 

DAY 4 
5/13/91 

TOTALS 

DAY 5 
5/14/91 

• • < • * % 

%**y 

TOTALS 

TIME 

1:00 

4:00 

7:00 

8:30 

11:00 

13:05 

17:00 

20:00 

23:00 

1:00 

4:00 
v. 

7:00 

8:15 

10:00 

14:30 

18:00 

20:00 

23:30 

TOTALIZER 
READING, 
GALLONS 

4160 

4310 

4460 

4530 

4670 

4810 

5050 

5230 

5420 

5530 f \ 
i 1 * ' " % • • • • 

5720 

V *• 5890 

5970 

6080 

6330 

6550 

6670 

6860 

CHANGE IN 
VOLUME, 
GALLONS 

150 

150 

70 

140 

140 

240 

180 

190 

not! 
137$..:. 

190 

170 

80 

110 

250 

220 

120 

190 

80 
1410 

CHANGE IN 
TIME, 

HOURS 

3.0 

3.0 

1.5 

2.5 

2.1 

3.9 

• 3 # * 

3.0' i: 

2.0 
24.0 

3.0 

3.0 

1.3 

1.8 

4.5 

3.5 

2.0 

3.5 

1.5 
24.0 

AVERAGE 
FLOWRATE, 

GPM 

0.83 

0.83 

0.78 

0.93 

1.12 

1.02 

1.00 

1.06 

0.92 
0.94 

1.06 

0.94 

1.07 

1.05 

0.93 

1.05 

1.00 

0.90 

0.89 
0.99 

CanonieEnvironmental 



W.R. GRACE TREATMENT PLANT 
WOBURN, MA 

WELL 8 FLOWRATE 
(Continued) 

DAY OF 
TREATMENT 

DAY 6 

TOTALS 

DAY 7 
5/16/91 

*<c\ 
'%&'' 

TOTALS 

TIME 

1:00 

4:00 

7:00 

8:00 

10:15 

12:00 

14:00 

17:00 

20:30 

23:55 

1 :00* 

4:00 

7:00 

8:30 

10:00 

15:00 

17:00 

20:00 

23:00 

TOTALIZER 
READING, 
GALLONS 

6940 

7110 

7290 

7340 

7470 

7580 

7690 . 

7890 

8090 

8280 :*: 
:»* 

%A;, 8340 

8520 

8700 

8783 

8875 

9215 

9383 

9600 

9840 

CHANGE IN 
VOLUME, 
GALLONS 

170 

180 

50 

130 

110 

110 

200 

2oqr; 
% ; • " 

1 9 0 V 

V 60 
1400 

180 

180 

83 

92 

340 

168 

217 

240 

136 
1636 

CHANGE IN 
TIME, 

HOURS 

3.0 

3.0 

1.0 

2.3 

1.8 

2 & 

3.0^ 

3.5 

3.4 

1.1 
24.0 

3.0 

3.0 

1.5 

1.5 

5.0 

2.0 

3.0 

3.0 

2.0 
24.0 

AVERAGE 
FLOWRATE, 

GPM 

0.95 

1.00 

0.83 

0.96 

1.05 

0.92 

1.11 

0.95 

0.93 

0.95 
0.97 

1.00 

1.00 

0.92 

1.02 

1.13 

1.40 

1.21 

1.33 

1.13 
1.13 

CanonieEnvironmental 



DAY OF 
REATMENT 

DAYS 
5/17/91 

TOTALS 

DAY 9 
5 / 1 8 / 9 1 ^ ^ 

TOTALS 

W.R. GRACE TREATMENT PLANT 

TIME 

1:00 

4:00 

7:00 

8:00 

10:00 

11:00 

12:00 

14:15 

19:15 

23:00 

1:00 

| 4:30 

7:00 

8:15 

9:00 

11:00 

19:00 

21:00 

23:00 

WOBURN, MA 
WELL 8 FLOWRATE 

(Continued) 

TOTALIZER 
READING, 
GALLONS 

9976 

10156 

10339 

10393 

10536 

10600 

10664 

10815 

11020 

11525 

;1^643 

11875 

12035 

12110 

12170 

12297 

12854 

12970 

13070 

CHANGE IN 
VOLUME, 
GALLONS 

180 

183 

54 

143 

64 

64 

151 

205 

....::: 5 0 5 

1^18 
1667 

232 

160 

75 

60 

127 

557 

116 

100 

110 
1537 

CHANGE IN 
TIME, 

HOURS 

3.0 

3.0 

1.0 

2.0 

1.0 

1.0 

2.3 

"C 5-° 
3.8 

2.0 
24.0 

3.5 

2.5 

1.2 

0.8 

2.0 

8.0 

2.0 

2.0 

2.0 
24.0 

AVERAGE 
FLOWRATE 

GPM 

1.00 

1.02 

0.90 

1.19 

1.07 

,f:> 1.07 

H.12 

0.68 

2.24 

0.98 
1.13 

1.10 

1.07 

1.00 

1.33 

1.06 

1.16 

0.97 

0.83 

0.92 
1.05 

CanonieEnvironmental 



DAY OF 
REATMENT 

DAY 10 
5/19/91 

TOTALS 

DAY 11 

5/20/91 

...:••••:•:••: 

TOTALS 

W.R. GRACE TREATMENT PLANT 

TIME 

1:00 

4:00 

8:20 

11:00 

14:00 

15:00 

18:30 

21:00 

23:00 

1:00 

4:30 

\ 7 : 0 0 

8:00 

13:00 

WOBURN, MA 
WELL 8 FLOWRATE 

(Continued) 

TOTALIZER 
READING, 
GALLONS 

13180 

13357 

13679 

13830 

13991 

14055 

14255 

14381 

14503 

14615 

';:^4811 

14930 

14991 

15232 

CHANGE IN 
VOLUME, 
GALLONS 

177 

322 

151 

161 

64 

200 

126 

122 

112 
f..1435 

196 

119 

61 

241 

617 

CHANGE IN 
TIME, 

HOURS 

3.0 

4.3 

2.7 

3.0 

1.0 

3.5 

2.5 

•<v: 2.0 

H 2.0 
24.0 

3.5 

2.5 

1.0 

5.0 

12.0 

AVERAGE 
FLOWRATE 

GPM 

0.98 

1.24 

0.94 

0.89 

1.07 

: 0.95 

Vo.84 

1.02 

0.93 
0.99 

0.93 

0.79 

1.02 

0.80 

0.89 

CanonieEnvironmental 



DAY OF 
REATMENT 

DAY1 
5/10/91 

TOTALS 

DAY 2 
5/11/91 

TOTALS 

DAY 3 
5/12/91 

TOTALS 

W.R. GRACE TREATMENT PLANT 

TIME 

12:00 

15:00 

21:10 

0:00 

2:00 

4:00 

6:00 

8:00 

11:20 

15:00 

18:00 

) 22:00 

1:00 

4:00 

7:00 

14:15 

17:00 

20:00 

23:00 

WOBURN, MA 
WELL 9 FLOWRATE 

(Continued) 

TOTALIZER 
READING, 
GALLONS 

90 

300 

890 

1270 

1440 

1770 

1930 

2090 

2280 

2497 

:-f;_760 

2980 

3140 

3320 

3490 

3770 

4170 

4350 

4560 

CHANGE IN 
VOLUME, 
GALLONS 

210 

590 

380 
1180 

170 

330 

160 

160 

190 

|f::-i:217 

263 

220 

160 
643 

180 

170 

280 

400 

180 

210 

100 
1520 

CHANGE IN 
TIME, 

HOURS 

3.0 

6.2 

2.8 
12.0 

2.0 

2.0 

2.0 

•<1: 2 0 

; 3.3 

3.7 

3.0 

4.0 

3.0 
25.0 

3.0 

3.0 

7.3 

2.8 

3.0 

3.0 

2.0 
24.0 

AVERAGE 
FLOWRATE 

GPM 

1.17 

1.59 

2.26 
1.67 

1.42 

..... 2.75 

1 1.33 

1.33 

0.95 

0.99 

1.46 

0.92 

0.89 
1.34 

1.00 

0.94 

0.64 

2.42 

1.00 

1.17 

0.83 
1.17 

CanonieEnvironmental 



DAY OF 
REATMENT 

DAY 4 
5/13/91 

TOTALS 

DAYS 
5/14/91 

TOTALS 

W.R. GRACE TREATMENT PLANT 

TIME 

1:00 

4:00 

7:00 

8:30 

11:00 

13:05 

17:00 

20:00 

23:00 

1:00 

4:00 

\ 7:00 

8:15 

10:00 

14:30 

18:00 

20:00 

23:30 

WOBURN, MA 
WELL 9 FLOWRATE 

(Continued) 

TOTALIZER 
READING, 
GALLONS 

4660 

4830 

5010 

5090 

5240 

5390 

5640 

5840 

6030 

6140 

%jkso 

6530 

6610 

6730 

7000 

7230 

7360 

7560 

CHANGE IN 
VOLUME, 
GALLONS 

170 

180 

80 

150 

150 

250 

200 

190 

110 
f VI480 

210 

180 

80 

120 

270 

230 

130 

200 

90 
1510 

CHANGE IN 
TIME, 

HOURS 

3.0 

3.0 

1.5 

2.5 

2.1 

3.9 

3.0 

-C 30 

2.0 
24.0 

3.0 

3.0 

1.2 

1.8 

4.5 

3.5 

2.0 

3.5 

1.5 
24.0 

AVERAGE 
FLOWRATE 

GPM 

0.94 

1.00 

0.89 

1.00 

1.20 

,... 1.06 

= 1.11 

1.06 

0.92 
1.02 

1.17 

1.00 

1.07 

1.14 

1.00 

1.10 

1.08 

0.95 

1.00 
1.06 

• 

• 

ieEnvironmental 



DAY OF 
REATMENT 

DAY 6 
5/15/91 

TOTALS 

DAY 7 
5/16/91 ,.: 

TOTALS 

W.R. GRACE TREATMENT PLANT 

TIME 

1:00 

4:00 

7:00 

8:00 

10:15 

12:00 

14:00 

17:00 

20:30 

23:55 

1:00 

| 4:00 

7:00 

8:30 

10:00 

15:00 

17:00 

20:00 

23:00 

WOBURN, MA 
WELL 9 FLOWRATE 

(Continued) 

TOTALIZER 
READING, 
GALLONS 

7650 

7840 

8030 

8090 

8220 

8340 

8450 

8660 

8870 

9080 

t-ll40 

9330 

9520 

9613 

9707 

10061 

10235 

10500 

10740 

CHANGE IN 
VOLUME, 
GALLONS 

190 

190 

60 

130 

120 

110 

210 

210 

210 

l:'S-6o 
1490 

190 

190 

93 

94 

354 

174 

265 

240 

113 
1713 

CHANGE IN 
TIME, 

HOURS 

3.0 

3.0 

1.0 

2.3 

1.8 

2.0 

3.0 

•vC 3 - 5 

; 3.4 . 

1.1 
24.0 

3.0 

3.0 

1.5 

1.5 

5.0 

2.0 

3.0 

3.0 

2.0 
24.0 

AVERAGE 
FLOWRATE 

GPM 

1.06 

1.06 

1.00 

0.96 

1.14 

...•-:. ° '9 2 
Vl.17 

1.00 

1.02 

0.95 
1.03 

1.06 

1.06 

1.03 

1.04 

1.18 

1.45 

1.47 

1.33 

0.94 
1.17 

CanonieEnvironmental 



DAY OF 
REATMENT 

DAYS 
5/17/91 

TOTALS 

DAY 9 
5/18/91.,...,,: 

TOTALS 

W.R. GRACE TREATMENT PLANT 

TIME 

1:00 

4:00 

7:00 

8:00 

10:00 

11:00 

12:00 

14:15 

19:15 

23:00 

1:00 

| 4:30 

7:00 

8:15 

9:00 

11:00 

19:00 

21:00 

23:00 

WOBURN, MA 
WELL 9 FLOWRATE 

(Continued) 

TOTALIZER 
READING, 
GALLONS 

10853 

11045 

11240 

11297 

11446 

11511 

11578 

11733 

11950 

12800 

>1$925 

13172 

13343 

13425 

13499 

13626 

14294 

14417 

14523 

CHANGE IN 
VOLUME, 
GALLONS 

192 

195 

57 

149 

65 

67 

155 

217 

.:: 8 5 0 

r'*i25 
2072 

247 

171 

82 

74 

127 

668 

123 

106 

116 
1714 

CHANGE IN 
TIME, 

HOURS 

3.0 

3.0 

1.0 

2.0 

1.0 

1.0 

2.3 

C 50 

3.8 

2.0 
24.0 

3.5 

2.5 

1.2 

0.8 

2.0 

8.0 

2.0 

2.0 

2.0 
24.0 

AVERAGE 
FLOWRATE 

GPM 

1.07 

1.08 

0.95 

1.24 

1.08 

-:••:. 1 - 1 2 

V-1.15 

0.72 

3.78 

1.04 
1.32 

1.18 

1.14 

1.09 

1.64 

1.06 

1.39 

1.02 

0.88 

0.97 
1.15 

CanonieEnvironmental 



DAY OF 
REATMENT 

DAY 10 

5/19/91 

TOTALS 

DAY 11 

5/20/91 

TOTALS 

W.R. GRACE TREATMENT PLANT 

TIME 

1:00 

4:00 

8:20 

11:00 

14:00 

15:00 

18:30 

21:00 

23:00 

1:00 

4:30 

\ 7:00 

8:00 

13:00 

WOBURN, MA 
WELL 9 FLOWRATE 

(Continued) 

TOTALIZER 
READING, 
GALLONS 

14639 

14823 

15218 

15375 

15541 

15607 

15815 

15946 

16070 

16186 
xC"1=. 

=5l387 

16537 

16607 

16908 

CHANGE IN 
VOLUME, 
GALLONS 

184 

395 

157 

166 

66 

208 

131 

124 

116 
•f>1547 

201 

150 

70 

301 

722 

CHANGE IN 
TIME, 

HOURS 

3.0 

4.3 

2.7 

3.0 

1.0 

3.5 

2.5 

• X C 2 0 

2.0 
24.0 

3.5 

2.5 

1.0 

5.0 

12.0 

AVERAGE 
FLOWRATE 

GPM 

1.02 

1.52 

0.98 

0.92 

1.10 

;.<: 0.99 

•0.87 

1.03 

0.97 
1.05 

0.96 

1.00 

1.17 

1.00 

1.03 

CanonieEnvironmental 



DAY OF 
REATMENT 

DAY1 
5/10/91 

TOTALS 

DAY 2 
5/11/91 

TOTALS V 

DAY 3 
5/12/91 

TOTALS 

W.R. GRACE TREATMENT PLANT 

TIME 

12:00 

15:00 

21:10 

0:00 

2:00 

4:00 

6:00 

8:00 

11:20 

15:00 

18:00 

22:00 

1:00 

4:00 

7:00 

14:15 

17:00 

20:00 

23:00 

WOBURN, MA 
WELL 10 FLOWRATE 

TOTALIZER 
READING 
GALLONS 

80 

250 

740 

960 

1100 

1260 

1390 

1530 

1680 

2015 

1-3:2190 

2390 

2540 

2700 

2850 

3250 

3410 

3570 

3750 

CHANGE IN 
VOLUME 
GALLONS 

170 

490 

220 
880 

140 

160 

130 

140 

150 

f:=k335 

175 

200 

150 
525 

160 

150 

400 

160 

160 

180 

80 
1290 

CHANGE IN 
TIME 

HOURS 

3.0 

6.2 

2.8 
12.0 

2.0 

2.0 

2.0 

2.0 

%- 3.3 

3.7 

3.0 

4.0 

3.0 
25.0 

3.0 

3.0 

7.3 

2.8 

3.0 

3.0 

2.0 
24.0 

AVERAGE 
FLOWRATE 

GPM 

0.94 

1.32 

1.31 
1.19 

1.17 

1.33 

f l - : 1 0 8 

1.17 

0.75 

1.52 

0.97 

0.83 

0.83 
1.07 

0.89 

0.83 

0.92 

0.97 

0.89 

1.00 

0.67 
0.91 

CanonieEnvironmental 



DAY OF 
REATMENT 

DAY 4 
5/13/91 

TOTALS 

DAYS 
5/14/91 

t .y>\ \ 

TOTALS 

W.R. GRACE TREATMENT PLANT 

TIME 

1:00 

4:00 

7:00 

8:30 

11:00 

13:05 

17:00 

20:00 

23:00 

1:00 

4:00 

1 7:00 

8:15 

10:00 

14:30 

18:00 

20:00 

23:30 

WOBURN, MA 
WELL 10 FLOWRATE 

(Continued) 

TOTALIZER 
READING 
GALLONS 

3830 

3990 

4140 

4210 

4350 

4480 

4710 

4890 

5060 

,: :S170 

•!i=--5350 

5520 

5590 

5700 

5950 

6160 

6280 

6460 

CHANGE IN 
VOLUME 
GALLONS 

160 

150 

70 

140 

130 

230 

180 

170 

.•: 110 
i>*340 

180 

170 

70 

110 

250 

210 

120 

180 

80 
1370 

CHANGE IN 
TIME 

HOURS 

3.0 

3.0 

1.5 

2.5 

2.1 

3.9 

3.0 

I p 3.0 
2.0 

24.0 

3.0 

3.0 

1.2 

1.8 

4.5 

3.5 

2.0 

3.5 

1.5 
24.0 

AVERAGE 
FLOWRATE 

GPM 

0.89 

0.83 

0.78 

0.93 

1.04 

..:/-* 0,98 

"1.00 

0.94 

0.92 
0.92 

1.00 

0.94 

0.93 

1.05 

0.93 

1.00 

1.00 

0.86 

0.89 
0.96 

CanonieEnvironmental 



DAY OF 
REATMENT 

DAY 6 
5/15/91 

TOTALS 

DAY 7 
5/16/91 

TOTALS 

W.R. GRACE TREATMENT PLANT 

TIME 

1:00 

4:00 

7:00 

8:00 

10:15 

12:00 

14:00 

17:00 

20:30 

23:55 

1:00 

\ 4:00 

7:00 

8:30 

10:00 

15:00 

17:00 

20:00 

23:00 

WOBURN, MA 
WELL 10 FLOWRATE 

(Continued) 

TOTALIZER 
READING 
GALLONS 

6540 

6710 

6890 

6940 

7060 

7174 

7270 

7470 

7660 

7850 

'*C7910 

8070 

8250 

8335 

8422 

8736 

8890 

9091 

9369 

CHANGE IN 
VOLUME 
GALLONS 

170 

180 

50 

120 

114 

96 

200 

190 

190 

YHo 
1370 

160 

180 

85 

87 

314 

154 

201 

278 

125 
1584 

CHANGE IN 
TIME 

HOURS 

3.0 

3.0 

1.0 

2.3 

1.8 

2.0 

3.0 

C 3-5 

3.4 

1.1 
24.0 

3.0 

3.0 

1.5 

1.5 

5.0 

2.0 

3.0 

3.0 

2.0 
24.0 

AVERAGE 
FLOWRATE 

GPM 

0.94 

1.00 

0.83 

0.89 

1.09 

,.<•=• 0.80 

H .11 

0.90 

0.93 

0.95 
0.94 

0.89 

1.00 

0.94 

0.97 

1.05 

1.28 

1.12 

1.54 

1.04 
1.09 

• 

• 

• 

Environmental 



DAY OF 
REATMENT 

DAYS 
5/17/91 

TOTALS 

DAYS 
5 / 1 8 / 9 1 ^ 

TOTALS 

W.R. GRACE TREATMENT PLANT 

TIME 

1:00 

4:00 

7:00 

8:00 

10:00 

11:00 

12:00 

14:15 

19:15 

23:00 

1:00 

} 4:30 

7:00 

8:15 

9:00 

11:00 

19:00 

21:00 

23:00 

WOBURN, MA 
WELL 10 FLOWRATE 

(Continued) 

* TOTALIZER 
READING 
GALLONS 

9494 

9665 

9837 

9888 

10020 

10079 

10149 

10280 

10476 

10955 

V|1065 

11283 

11434 

11506 

11561 

11682 

12210 

12325 

12424 

CHANGE IN 
VOLUME 
GALLONS 

171 

172 

51 

132 

59 

70 

131 

196 

xv 4 7 9 

ft .$:•. 

I : :|:iio 
1571 

218 

151 

72 

55 

121 

528 

115 

99 

107 
1466 

CHANGE IN 
TIME 

HOURS 

3.0 

3.0 

1.0 

2.0 

1.0 

1.0 

2.3 

*C 5-° 
3.8 

2.0 
24.0 

3.5 

2.5 

1.2 

0.8 

2.0 

8.0 

2.0 

2.0 

2.0 
24.0 

AVERAGE 
FLOWRATE 

GPM 

0.95 

0.96 

0.85 

1.10 

0.98 

,.,:"> 1-17 

"0.97 

0.65 

2.13 

0.92 
1.07 

1.04 

1.01 

0.96 

1.22 

1.01 

1.10 

0.96 

0.83 

0.89 
1.00 

CanonieEnvironmental 



DAY OF 
REATMENT 

DAY 10 
5/19/91 

TOTALS 

DAY 11 

5/20/91 

TOTALS 

W.R. GRACE TREATMENT PLANT 

TIME 

1:00 

4:00 

8:20 

11:00 

14:00 

15:00 

18:30 

21:00 

23:00 

1:00 

4:30 

• 7:00 

8:00 

13:00 

WOBURN, MA 
WELL 10 FLOWRATE 

(Continued) 

TOTALIZER 
READING 
GALLONS 

12531 

12702 

13011 

13157 

13312 

13373 

13565 

13687 

13800 

CI 3 9 1 3 

14101 

14243 

14306 

14585 

CHANGE IN 
VOLUME 
GALLONS 

171 

309 

146 

155 

61 

192 

122 

113 

•#*. 113 
K::*382 

188 

142 

63 

279 

672 

CHANGE IN 
TIME 

HOURS 

3.0 

4.3 

2.7 

3.0 

1.0 

3.5 

2.5 

\ 2.0 

2.0 
24.0 

3.5 

2.5 

1.0 

5.0 

12.0 

AVERAGE 
FLOWRATE 

GPM 

0.95 

1.19 

0.91 

0.86 

1.02 

•r:£:: 0.91 

0.81 

0.94 

0.94 
0.95 

0.90 

0.95 

1.05 

0.93 

0.96 

Environmental 
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SUMMARY OF GAS CHROMATOGRAPHY RESULTS COLLECTED IN WORKER BREATHING ZONE 

pago 1 of 2 

DATE 
5/10/91 
5/10/91 
5/10/91 
5/10/91 
5/10/91 
5/10/91 
5/10/91 
5/10/91 
5/10/91 
5/11/91 
5/11/91 
5/11/91 
5/12/91 
5/12/91 
5/12/91 
5/13/91 
5/13/91 
5/13/91 
5/13/91 
5/13/91 
5/14/91 
5/14/91 
5/14/91 
5/14/91 
5/15/91 
5/15/91 
5/15/91 
5/15/91 
5/15/91 
5/15/91 
5/16/91 
5/17/91 
5/18/91 
5/18/91 
5/18/91 
5/18/91 
5/19/91 
5/19/91 
5/19/91 
5/20/91 
5/20/91 
5/20/91 
5/21/91 
5/21/91 

TIME 
9:40 AM 
10:17AM 
12:25 PM 
1:25 PM 
1:55 PM 
2:55 PM 
3:05 PM 
8:45 PM 
9:00 PM 
8:35 AM 
1:10 PM 
1:15PM 
8:15 AM 
8:50 AM 
11:55 PM 
11:13AM 
12:05 PM 
12:15 PM 
12:25 PM 
3:00 PM 
10:00 AM 
10:20 AM 
1:21 £14 
2:131PM v 
9:00 AM 
11:20 AM 
12:00 PM 
2:15 PM 
2:30 PM 
3:25 PM 
11:00 AM 
2:40 PM 
8:50 AM 
9:00 AM 
10:00 AM 
11:40 AM 
8:45 AM 
9:45 AM 
11:00 AM 
8:15 AM 
9:10 AM 
12:10 PM 
9:10 AM 
9:25 AM 

ACTIVITY/LOCATION 
North wall by Solarchem unit 
Outside NW comer, 20' from building 
V-197 sample port, venting 
By influent filter, initial venting of air 
10' from influent valve - support zone 
By Solarchem unit 
By influent (equalization tank - EQ) 
By influent valve, V-197 
By influent valve, V-197 
Outside near effluent tanks 
By EQ tank, venting, tarp slightly unsealed 
By EQ tank, venting, tarp slightly unsealed 
At influent filter 
At effluent filter 
At influent fitter 
At influent filter 
Sampling at V-131 
Sampling at V-197 • ;, 
Sampling at V-157 
At influent filter.. 
By Solarchernttnit 
By effluent tatiik 
By Solarchem unit 
By Solarchem unit 
At influent filter 
50' south of Solarchem unit 
At influent filter 
Sampling V-140 (effluent) 
Sampling V-131 
At influent filter 
Changing influent filter bag 
At Solarchem unit while being sampled 
At influent filter 
At Solarchem unit 
At the gas chromatograph (GC) 
Sampling V-140 
Equalization tank, venting 
Sampling V-140 
Sampling V-197 
By equalization tank 
Placing charcoal tube sample inside EQ tank 
Sampling V-131 
Pumping drum containing well purge water 
Top off drum containing well purge water 

SAMPLE LOCATION 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 

••'•'Breathing Zone 
"fereathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 

(Jmt->ro& 
Breathing Zone 

CONCENTRATION 
VINYL CHLORIDE 

(PPM> 
ND 
ND 
ND 

0.098 
ND 
ND 
ND 
ND 
ND 
ND 
1.1 

0.121 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.749 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.139 
ND 

ivirnm-nentr 
ND 

]] 



SUMMARY OF GAS CHROMATOGRAPHY RESULTS COLLECTED IN WORKER BREATHING ZONE 

page 2 of 2 

DATE 
5/21/91 
5/21/91 
5/21/91 
5/21/91 
5/21/91 
5/21/91 
5/21/91 
5/21/91 
5/21/91 
5/21/91 
5/22/91 
5/22/91 
5/22/91 
5/22/91 
5/22/91 
5/22/91 
5/22/91 
5/22/91 
5/22/91 
5/22/91 
5/22/91 
5/22/91 
5/22/91 
5/22/91 
5/22/91 
5/22/91 
5/22/91 
5/22/91 
5/22/91 

TIME 
9:35 AM 
10:20 AM 
10:30 AM 
10:40 AM 
10:55 AM 
11:15 AM 
2:40 PM 
3:00 PM 
3:20 PM 
3:55 PM 
8:45 AM 
9:20 AM 
10:10 AM 
10:15 AM 
10:45 AM 
12:00 PM 
1:00 PM 
3:00 PM 
3:40 PM 
4:30 PM 
4:32 PM 
4:45 PM 
7:3Q,PM:. 
7:40T?M.I 
7:44 PM 
8:30 PM 
8:51 PM 
9:00 PM 
9:05 PM 

ACTIVITY/LOCATION 
Drum containing well purge water opened 
Open drum containing well purge water - WV 
Open drum - well purge water - WW1,2,4 
By GC, ambient air 
Support zone - by desks 
Changing influent filter bag 
Pumping drums - open lids 
Pumping drums - open lids 
Support zone - by desks 
Pumping drums - open lids 
Drum opening area 
Drum #35, #39 opened 
Opening drums 
Opening drums 
Changing filter bag 
Opening drums 
Opening drums 
Opening drums 
At GC, 100' west of drum opening 
Opening drum* 
Opening dru($-"=::.. 
Support area -"' 
Canonie employee venting tank 
At gas chromatograph (GC) 
Around equalization tank 
At equalization tank 
At GC, support zone work nearby 
Near equalization tank after tarp removed 
Warehouse walkway 

SAMPLE LOCATION 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 

"'.Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 
Breathing Zone 

CONCENTRATION 
VINYL CHLORIDE 

(PPM) 
0.299 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
0.6 
ND 

0.078 
0.332 

NO 
ND 
ND 

NOTE: The Photovac 10S70 GC was calibrated with vinyl chloride calibration gas at 1.04 ppm 
and ultrapure zero air prior to analyzing the sample. 

PPM: part per million, one minute average sample CanonieEnvironmental 



WELLS G & H 
CHARCOAL TUBE SAMPLE RESULTS 

SAMPLE ID# 

DATE: 

TARGET 

COMPOUNDS 

Vinyl chloride 

TCE 

Toluene 

PCE 

Ch(orot*n««na 

1.1-OCA 

t-LZ-OCC 

1^-DCA 

1.1.1/TCA 
EthyHMJUMM 

^ U 4 3 C i 
Acetone: 
Cycjoh©xarw> 

W51O9102(FF) 

5/10/91 

2 0U 

SOU 

ND 

SOU 

ND 

SOU 

20U 

1 OU 

SOU 

ND 

ND 

ND 

ND 

WS109102(FB) 

5/10/91 

2 0U 

SOU 

ND 

SOU 

ND 

S O U 

20U 

1 OU 

SOU 

ND 

ND 

ND 

ND 

Blank (FF) 

5/10/91 

' u -^V 
2 OV 

s o u " " ' -

ND 

SOU 

ND 

SOU 

20U 

1 OU 

SOU 

ND 

ND 

ND 

NO 

Blank (FB) 

5/10/91 

2 0U 

SOU 

NO 

SOU 

ND 

SOU 

..»u 
> " > & J 

r s o u 
NO 

NO 

ND 

NO 

W5129101(FF) 

S/12/91 

2 0U 

sou 
ND 

SOU 

ND 

SOU 

20U 

1 OU 

SOU 

NO 

ND 

NO 

ND 

WS129101(FB) 

5/12/91 

2 0U 

SOU 

ND 

SOU 

ND 

SOU 

20U 

1 OU 

SOU 

NO 

ND 

ND 

ND 

W5139101(F) 

5/13/91 

2 0U 

SOU 

ND 

SOU 

ND 

SOU 

20U 

1 OU 

SOU 

ND 

NO 

NO 

NO 

WS139101(FB) 

5/13/91 

2 0U 

SOU 

ND 

SOU 

ND 

SOU 

20U 

1 OU 

SOU 

ND 

ND 

ND 

ND 

W5149101(FF) 

5/14/91 

2 0U 

SOU 

ND 

SOU 

NO 

SOU 

20U 

J OU 

SOU 

ND 

ND 

NO 

ND 

f 
3 o m 
i—' -
'-I 

s 

SAMPLE ID# 

DATE: 

W5149101(FB) 

5/14/91 

W5149102(FF) 

5/14/91 

W5149102(FB) 

5/14/91 

W5209101(FF) 

6/20/91 

WS209101(FB) 

5/20/91 

W5209101(BF) 

5/20/91 

WS209101(BB) 

5/20/90 

WS219101(FF) 

5/21/91 

WS219101(FB) 

S/21/91 

TARGET 

C O M P O U N D . 

Vinyl citiorkfe 
TOR 
TOiUWM 

PC« 

Chtotobaiunuui 

1.1-OCA 

t-1,2-OCE 

t,«-OCA 
1.1.1,-TCA 

ethytotnzsrw 
C-1.2-0CE 

Aoalprw 
m-Cyctohoxane 

2 0U 

SOU 

NO 

SOU 

ND 

SOU 

20U 

1 OU 

SOU 

ND 

ND 

ND 

ND 

2 0U 

SOU 

ND 

SOU 

ND 

SOU 

20U 

1 OU 

SOU 

ND 

ND 

ND 

ND 

2 0U 

SOU 

ND 

SOU 

NO 

SOU 

20U 

1 OU 

SOU 

ND 

ND 

ND 

ND 

70 

440 

7 

15 

44J 

2 0 J 

20U 

1 OU 

SOU 

1 2 

295 

ND 

S 

210 

10..:.. 

: : «_ J-
SOU 

ND 

40 

20U 

1 OU 

SOU 

ND 

40 

ND 

ND 

170 

SOU 

ND 

SOU 

ND 

SOU 

20U 

J OU 

SOU 

•.ND 

. . - : . N D 
ND 

ND 

7 

SOU 

ND 

SOU 

NO 

SOU 

20U 

1 OU 

SOU 

ND 

ND 

NO 

ND 

2 0U 

SOU 

NO 

SOU 

ND 

SOU 

20U 

1 OU 

SOU 

ND 

NO 

20 

ND 

2 0U 

SOU 

ND 

SOU 

NO 

SOU 

20U 

1 OU 

SOU 

NO 

ND 

ND 

ND 

Notes ND= Sample analysis not requested tor these compounds, but reported by the laboratory as ND (not detected) 

U = Compound not detected above the given detection limit 

J = Compound present below detection limit 

FF= Front section o l the first charcoal tube in the series 

FB= Back section of the first charcoal tube in the series 

BF= Front section of the second charcoal tube in the series 

BB= Back section ol the second charcoal tube in the series 



WELLS G & H 
CHARCOAL TUBE SAMPLE LOCATIONS 

SAMPLE 10 #; LOCATION SAMPLED; 
W5109102FF 
W5109102FB 
BLANK FF 
BLANK FB 
W5129101FF 
WS129101FB 
W5139101FF 
WS138101FB 
W5149101FF 
W5I49J0JFB 
W5149102FF 
W5149102FB 
W5209101FF 
W5209101FB 
W5209101BF 
W5209101BB 
W5210101FF 
W5219101FB 

Perimeter air sample -10 ft wejrf^f influent filter 
Perimeter air sample -10 f inest rjfl influent filter 
Perimeter air sample -10 ft w«*tbf influent filter - Field Blank 
Perimeter air sample -10 ft west ot influent fitter - Field Blank 
Personnel air sample - Solarchem employee sampling at valve location 131 & 140 
Personnel air sample - Solarchem employee sampling at valve location 131 & 140 
Personnel air sample- Geotrans employee taking water levels at existing wells west of the warehouse 
Personnel air sample- Geotrans employee taking water levels at existing wells west ot the warehouse 
Personnel air sample - Geotrans empfeyeit taking water levels at existing wells east of the warehouse 
Personnel air sample - Geotrans employ**!'taking water levels at existing wells east of the warehouse 
Personnel air sample - Canonie employee sampling water at the treatment plant valve locations 
Personnel air sample - Canonie employee sampling water at the treatment plant valve locations 
Area air sample - inside equalization tank (head space) 
Area air sample - Inside equalization tank (head space) 
Area air sample - inside equalization tank (head space) 
Area air sample - inside equalization tank (head spa*?*);!:';; 
Personnel air sample - Canonie employee pumping jjxirge water out of stored drums 
Personnel air sample - Canonie employee pumping'purge water out of stored drums 

I 
o 

S 



Wells G &H 
Charcoal Tube .Conversions from UG/Tube to PPM for compounds 

detected yy&hin the headspace of the equihzing tank. 

COMPOUND UG/ AIR SAMPLED CONVERSIONS 
PATH SAMPLE 0 DETECTED SAMPLE (liters) UG/TUBE TO PPM PPM 
5/20/91 
5/20/91 
5/20/91 
5/20/91 
5/20/91 
5/20/91 
5/20/91 
5/20/91 
5/20/91 

W5209101FF 
W5209101FF 
W5209101FF 
W5209101FF 
W5209101FF 
W5209101FF 
W5209101FF 
W5209101FF 
W5209101FF 

Vinyl Chloride 
TCE ': h 
1.1 DCA 
C-1.2DCE 
Ethylbenzene 
Chlorobenzene 
PCE 
m-Cyctohexane 
Toluene 

457 
450 
42 

335 
1.2 

0.44 
V-:1S4. 

y 
7 

6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 

(68.2*24.5)/62.5 
(67.16*24.5)/131.5 
(6.26*24.5)/99 
(50.0*24.5)/97 
(0.18*24.5)/106 
(.07*24.5)/112.6 
(2.24*24.5)/165.8 
(0.75*24.5)/184.2 
(1.04*24.5)/92.1 

26.74 
12.52 

1.55 
12.63 
0.04 
0.01 
0.33 
0.22 
0.28 

9 
I 
S' 
i—i -

CONVERSION EQUATION: 

QJ 

PPM= mg/m3 *24.5 where, 
MW 

PPM = 

mg/m3 = 

24.5 = 

MW 

Volume of gas or vapor * 10E6 
Volume of air 

mg of compound 
m3 of air sampled 

Liters of vapor per mole of contaminant 
at 25 degrees C and 760 mm Hg 

Molecular weight of compound (grams/mole) 



MiNAGc^S DESIGNERS/CONSULTANTS 

208 W E L S H P O O L R O A D 
P ICKERING C R E E K INDUSTRIAL PARK 
L IONVILLE PA 19341 1313 
P H O N E 2 ' 5 i 524-7360 
TELEX 33 5348 

CANONIE 
KOP 

RECEIVED 

^UG 0 9 iqgi 

CANONIE 7 A u g u s t 19 91 

' U G 2 6 mi 

Mr. Clayton Bock 
Canonie Environmental, Inc. 
500 North Gulph Road 
Suite 315 
King of Prussia, PA 19406 

Dear Clayton: 

Enclosed is the revised data package for samples received on May 
22, 1991. 

If you are in need of any additional help?;; jplease do not hesitate 
to call. 

Very truly yours, 

ROY F. WESTON, INC. 

Stephen D. Wesson 
Project Manager 

mh 
Enclosure 

CanonieEnvironmental 



ROY F. WESTON, INC. 
Lionville Laboratory 

CLIENT: CANONIE ENVIRONMENTAL SAMPLES RECEIVED: 5/22/91 
RFW #: 9105L667 GC SCAN 
W.O. #: 3281-33-01-0000 

NARRATIVE 

This set of samples consisted of nine samples (charcoal tubes) 
collected on May 10, 12, 13, 14, 20, 21, 1991. 

The samples were extracted with ImL Carbon Disulfide (CS2) and 
analyzed by Direct Injection - GC/FID for Trichloroethene (TCE), 
Tetrachloroethene (PCE), Vinyl Chloride (VC), 1,2-Dichloroethane 
(12DCA), 1,1,1-Trichloroethane (111TCA) , 1,1-Dichloroethene 
(11DCE), and trans-1,2-dichloroethene (tl2DCE), and any other 
identifiable hydrocarbons on May 23, 1991. 

The following is a summary of the QC results accompanying these 
sample results and a description of any problems encountered 
during their analysis: 

1. A GC Capillary column.was utilized in these analyses. 
All target compounds iexcept 1,1 Dichloroethene were 
calibrated in the continuing calibrations. Only TCE, 
PCE, trana.r.i, 2-Dichloroethene, and 1,1,1-Trichlroethane 
were in theS-.apiking solution from the target compound 
list. 

2. .•:;:"' Results for target compounds were obtained by External 
7, standard Quantification Method using the average 
calibration factor from the initial calibration. 

3. Method blank was free of contamination. 

4. All blank spike recoveries were within laboratory control 
limits, except trans 1,2-Dichloroethene which was low. 

5. CS2 solvent contained Benzene at reporting limit. 
Results for Benzene and Cyclohexane were corrected for 
solvent background. 

6. Samples 9105L667-013 and -014 appear to be reversed. The 
samples were rerun and are correctly identified. 

Page 1 of 2 

CanonieEnvironmental 



ROY F. WESTON, INC. 
Lionville Laboratory 

CLIENT: CANONIE ENVIRONMENTAL SAMPLES RECEIVED: 5/22/91 
RFW #: 9105L667 GC SCAN 
W.O. #: 3281-33-01-0000 

NARRATIVE 

7. The COC requested quantification for TCE, PCE, vc, 
111TCA, 11DCE, 12DCA, and tl2DCA. All other compounds 
reported are qualitative assessments. 

8. The compound m-Cyclohexane is MethylCyclohexane. 

9. The original COC incorrectly identified l,1-Dicloroethene 
, as 1,1-Dichloroethane, on the target compound list. 

, 7/T7 0 .CVAV 
f/J. Michael Taylor 
Project Director 

S-o- ) ' ^ 
Date 

Project Director Revised 08/06/91 
Lionville Analytical Laboratory 
CANNJ667.CN Page 2 of 2 

CanonieEnvironmental 



Roy F. Weston, Inc. - Lionville Laboratory 
GCSC ANALYTICAL DATA PACKAGE FOR 

CANONIE ENVIRONMENTAL 

DATE RECEIVED: 

CLIENT ID 

W5129101 (F) F 
W5129101 
W5139101 ( 
W5139101 < 
W5149101 
W5149101 
W5149102 
W5149102 
W5109102 
WS109102 i 
BLANK 5-1C 
BLANK 5-1C 
W5209I01 ( 
W5209101 < 
W5209101 
W5209101 
W5219101 
W5219101 

LAB QC: 

PBLK 

F 
F, 
F 
F 
F 
F 
F 

B 
F 
B 
F 
B 

) F 
1 B 

F F 
F) B 
)-9l F 
)-91 8 
F) F 

F B 
B F 
B B 
F F 

>F B 

PBLK 
PBLK 

05/22/91 

RFW » 

001 
002 
003 
004 
005 
006 
007 
008 
009 
010 
Oil 
012 
013 
014 
015 
016 
017 
018 

M B E " 
MB2 BS 
MB3 BS 

MTX 

AI 
AI 
AI 
AI 
AI 
AI 
AI 
AI 
AI 
AI 
AI 
AI 
AI 
AI 
AI 
AI 
AI 

PREP * 

910GC359 
91DGC359 
91DGC359 
910GC359 
910GC3S9 
910GC359 
910GC359 
910GC359 
91DGC359 
91DGC359 
910GC359 
910GC3S9 
91DGC359 
91DGC3S9 
91DGC359 
91DGC359 
..91DGC359 

AH9ipGC359 

AI 
AI 
AI 

910GC359 
910GC359 
910GC359 

RFW LOT # : 

COLLECTION EXTR/PREP 

05/12/91 
05/12/91 
05/13/91 
05/13/91 
05/14/91 
05/14/91 
05/14/91 
05/14/91 
05/10/91 
05/10/91 
05/10/91 
05/10/91 
05/20/91 
05/20/91 
05*20/91 
05/20/91 
05/21/91 
05/21/91 

N/A 
N/A 
N/A 

05/23/91 
05/23/91 
05/23/91 
05/23/91 
05/23/91 
05/23/91 
05/23/91 
05/23/91 
05/23/9.1 
05/23/91 
05/23/91.. 
05/23/91 
05/23/91 
05/23/91 
05/23/91 
05/23/91 
05/23/91 
05/23/91 

05/23/91 
05/23/91 
05/23/91 

9105L567 

ANALYSIS 

05/23/91 
05/23/91 
05/24/91 
05/24/91 
05/24/91 
05/24/91 
05/24/91 
05/24/91 
05/24/91 
05/24/91 
05/24/91 
05/24/91 
05/24/91 
05/24/91 
05/24/91 
05/24/91 
05/24/91 
05/24/91 

05/23/91 
05/23/91 
05/23/91 

CanonieEnvironmental 



RFW Batch Number: 910SL667 

Roy F. Meston, Inc. - Lionville Laboratory 
GC SCAN Report Date: 

Client; CANONIE ENVIRONMENTAL Work Order: 3281-33-01-0000 
05/29/91 15:49 

Page: 1 

Sample 
Information 

Cust ID: W5129101 (F) 

RFW» 
Matrix 

D.F. 
Units 

001 
AIR 
1.00 

total ug 

N5129101 (F) 
B 

002 
AIR 
1.00 

total ug 

W5139101 (F) 

003 
AIR 
1.00 

total ug 

H5139101 (F) 
B 
004 
AIR 
1.00 

total ug 

W5149101 (F) 

005 
AIR 
1.00 

total ug 

WS149101 (F) 
B 
006 

AIR 
1.00 

total ug 

m$ 
1,1-Dichloroethene 
Vinyl Chloride " 
TCE 
Toluene 
PCE 
Chlorobenzene 
Ethylbenzene 
1.1-Dichloroethane 
t-l,2-Dichloroethene_ 
1,2-01chloroethane 
1,1,1-Trichloroethane 
c-1,2-Dichloroethene^ 
m-Cyclohexane 
Acetone 

ND 
2.0 
5.0 
NO 
5.0 
ND 
NO 
5.0 
20 
1.0 
5.0 
NO 
ND 
NO 

U 
U 

U 

U 
U 
U 
U 

NO 
2.0 
5.0 
NO 
5.0 
m 

"NO 
5.0 
20 
1.0 
5.0 
ND 
ND 
NO 

nnr 
u 
u 

u 
u 
u 
u 

ND 
2.0 
5.0 
ND 
5.0 
ND 
ND 
5.0 
20 
1.0 
5.0 
ND 
ND 
NO 

u 
u 
u 

u 
u 
u 
u 

•-"-""fl' 
ND 
2.0 U 
5.0 U 
NO 
5.0 U 
NO 
NO 
5.0 
20 
1.0 
5.0 
NO 
ND 
NO 

U 
U 
U 
U 

NO 
2.0 
5.0 
ND 
5.0 
ND 
NO 
5.0 
20 
1.0 
5.0 
ND 
NO 
ND 

u 
U 

U 
U 
U 
U 

NO 
2.0 
5.0 
NO 
5.0 
NO 
ND 
5.0 
20 
1.0 
5.0 
NO 
NO 
ND 

U 
U 

U 
U 
U 
U 

U- Analyzed, not detected. J- Present below detection limit. B- Present in blank. NR- Not requested. NS- Not spiked. 
X- Percent recovery. D* Diluted out. I- Interference. NA- Not Applicable. *- Outside of EPA CLP QC 
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o 
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Roy F. Weston. Inc. - Lionville Laboratory 

RFW Batch Number: 9105L667 

Sample 
Information 

1,1-Dichloroethene 
Vinyl Chloride 
TCE 
Toluene 
PCE 
Chlorobenzene 
Ethylbenzene 
1,1-Dichloroethane 
t-1,2-01chloroethene 
1,2-Dichloroethane 
1,1,1-Tr1chloroethane 
c-I,2-Dichloroethene 
m-Cyclohexane 
Acetone 

Cust ID: 

RFWI: 
Matrix: 

O.F.: 
Units: 

G C S( :AN 
Client: CANJNIE ENVIRONMENTAL 

W5149102 (F) 
F 
007 
AIR 
1.00 

total:: ug 

ND 
2.0 U 
5.0 U 
NO 
5.0 U 
NO .,.., 
NO 
5.0 U 
20 U 
1.0 U 
5.0 U 
NO 
NO 
NO 

MS149102 (F) 
B 
008 
AIR 
1.00 

total ug 

NO 
2.0 
5.0 
NO 
5.0 

<T\ NO 
ND 
5.0 
20 
1.0 
5.0 
NO 

: NO 
NO 

u 
u 
u 

u u 
u 
u 

rfork Order: 3281-

U5109102 (F) 
F 
009 
AIR 
1.00 

total ug 

ND 
2.0 
5.0 
ND 
5.0 
NO 
ND 
5.0 
20 
1.0 
5.0 
NO 
NO 
NO 

U 
U 

U 

U 
U 
U 
U 

W5109102 (F) 
B 
010 
AIR 
1.00 

total ug 

NO 
2.0 
5.0 
NO 
5.0 
NO 
ND 
5.0 
20 
1.0 
5.0 
NO 
NO 
NO 

U 
U 

U 

U 
U 
U 
U 

Report Dat 
33-01-0000 

BLANK 5-10 
1 F 

on 
AIR 

e: 

-9 

1.00 
total ug 

ND 
2.0 
5.0 
NO 
5.0 
ND 
NO 
5.0 
20 
1.0 
5.0 
NO 
NO 
NO 

U 
U 

U 

U 
U 
U 
U 

05/29/91 15:49 
Paoe: 2 

BLANK 5-10-9 
1 B 

012 
AIR 
1.00 

total ug 

ND 
2.0 U 
5,0 U 
NO 
5.0 U 
NO 
ND 
5.0 U 
20 U 
1.0 U 
5.0 U 
NO 
NO 
NO 

U- Analyzed, not detected. J- Present below detection limit. B- Present in blank. NR- Not requested. NS- Not spiked. 
%m percent recovery. 0- Diluted out. I- Interference. NA- Not Applicable. *- Outside of EPA CLP QC 
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RFW Batch Number: 910SL667 

Roy F. Weston, Inc. - Lionville Laboratory 
GC SCAN 

Client: CANONIE ENVIRONMENTAL Work Order: 
Report Date: 

3281-33-01-0000 
05/29/91 15:49 

Page: 3 

Sample 
Information 

Cust ID: 

RFW« 
Matrix 
D.F. 
Units 

(F) W5209101 
F 
013 
AIR 
1.00 

total ug 

W5209101 (F) 
B 
O U 
AIR 
1.00 

total ug 

(B) W5209101 
F 
015 
AIR 
1.00 

total ug 

W5209101 (B) 
B 
016 
AIR 
1.00 

total ug 

N5219101 (F) 
F 
017 
AIR 
1.00 

total ug 

W5219101 (F) 
B 
018 

AIR 
1.00 

total ug 

nrr-. TT> TT TT n r TT 

u 
u 

u 
u 
u 
u 

1,1-Dichloroethene 
Vinyl Chloride ~_ 
TCE 
Toluene 
PCE 
Chlorobenzene 
Ethylbenzene 
1.1-Dichloroethane 
t-l,2-D1ch1oroethene_ 
1,2-Oichloroethane 
1,1,1-Trichloroethane 
c-1,2-DichloroetheneJ 
m-Cyclohexane 
Acetone 

ND 
210 
10 
NO 
5.0 U 
ND 
NO 
40 
20 U 
1.0 U 
5.0 U 
40 
ND 
ND 

ND 
70 

440 
7.0 
:15 

«,I4 
1.2 
2.0 
20 
1.0 
5.0 
295 
5.0: 
NO 

J 
U 
U 
U 

ND 
170 
5.0 
ND 
5.0 
ND 
NO 
5.0 
20 
1.0 
5.0 
NO 
ND 
ND 

U 

U 
U 
U 
U 

NO 
7.0 
5.0 
NO 
5.0 
ND 
ND 
5.0 
20 
1.0 
5.0 
ND 
ND 
ND 

U 
U 
U 
U 

NO 
2.0 
5.0 
ND 
5.0 
ND 
ND 
5.0 
20 
1.0 
5.0 
NO 
ND 
20 

U 
U 

U 
U 
U 
U 

NO 
2.0 
5.0 
NO 
5.0 
ND 
ND 
5.0 
20 
1.0 
5.0 
NO 
ND 
NO 

U- Analyzed, not detected. J- Present below detection limit. 
X- Percent recovery. 0- Diluted out. I- Interference. NA-

S 
O 
i — • . 

s 
i 

B- Present in blank. NR- Not requested. NS- Not spiked. 
Not Applicable. *- Outside of EPA CLP QC 



RFW Batch Number: 910SL66J m 
Roy F. Weston. Inc. - Lionvi l le Laboratory 

GC SCAN 
CAJtOHiyNV^RWH-HTA^ Wprk Order: flli. 

MILK BS 
91D6C359-NB3 

AIR 
1.00 

total ug 

Report Date: 
3261-33-01-0000 

05/29/91 15:49 

ust ID: 

Sample 
Information 

RFWI: 91DGC359-MB1 
Matrix: AIR 

O.F.: 1 0 0 
Units: total ug 

91DGC359-NB2 
AIR 
1.00 

total ug 

* t f j TT TT-
1,1-Dichloroethene 
Vinyl Chloride " 
TCE 
Toluene 
PCE 
Chlorobenzene 
Ethylbenzene 
1.1-01chloroethane 
t-l,2-Dichloroethene_ 
1.2-01-hioroethane 
1,1,1-Trichloroethane 
c-l,2-0ichloroethene_2 
m-Cyclohexane 
Acetone 

NO 
2.0 
5.0 
1.0 
5.0 
1.0 
1.0 
5.0 
20 
1.0 
1.0 
5.0 
1.0 
1.0 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

NS 
NS 
83 
NS 
90 
NS 
MS 
79 
75 
NS 
84 
NS 
NS 
NS 

% 
% 

NS 
NS 
84 
NS 
82 
NS 
NS 
85 
79 
NS 
85 
NS 
NS 
NS 

•TT 

X 
% 

— - f l - ^n 

U- Analyzed, not detected. J- Present below detection limit. B- Present in blank. NR- Not requested. NS- Not spiked. 
X- Percent recovery. 0- Diluted out. I- Interference. NA- Not Applicable. *- Outside of EPA CLP QC 
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APPENDIX P 
REMOVAL EFFICIENCY BAR CHARTS 

R:\PUBS\PROJECTS\3140020\000.COV 

file://R:/PUBS/PROJECTS/3140020/000.COV
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FLOWRATE: 10 GPM 
H202 CONC (mg/L): INFLUENT: 40 

99.39 > 99.85 .:, > 95.00 > 95.00 
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Removal Efficiency, Trial #16-3 
Wells G&H/W R Grace Pilot Plant 
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100 

FLOWRATE: 20 GPM 
H202 CONC (mg/L): INFLUENT: 50 

99.78 >99.84 > 94.44 > 94.44 

INTERMEDIATE: 45 EFFLUENT: 40 
99.95 >99.91 > 99.80 >99 80 

TCE PCE 1,2-DCE VINYL CHLORIDE 

g£g FIRST LAMP gg) SECOND LAMP 

Removal Efficiency, Trial #17-1 
Wells G&H/W R Grace Pilot Plant 
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FLOWRATE: 5 GPM 
H202 CONC (mg/L): INFLUENT: 90 

99.94 >99.85 
JP- ' 'tiKKPMWi 'JF5WJ-HKf-MB 

>95.00 98.00 

INTERMEDIATE: 75 EFFLUENT: 60 
> 99.92 > 99.92 > 99.82 > 99.82 

TCE PCE 1,2-DCE VINYL CHLORIDE 

gg ] FIRST LAMP g g j SECOND LAMP 

Removal Efficiency, Trial #16-1 
Wells G&H/W R Grace Pilot Plant 
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FLOWRATE: 5 GPM 
H202 CONC (mg/L): INFLUENT: 40 

99.82 > 99.85 > 95.00 > 95.00 
m\ 11 if I I J i r -

INTERMEDIATE: 30 EFFLUENT: 20 
> 99.92 > 99.92 > 99.82 > 99.82 

TCE PCE i;__-OCE VINYL CHLORIDE 

%%| FIRST LAMP g g SECOND LAMP 

Removal Efficiency, Trial #16-2 
Wells G&H/W R Grace Pilot Plant 
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FLOWRATE: 20 GPM 
H202 CONC (mg/L): INFLUENT: 20 

92.19 99.06 90.00 > 94.44 

INTERMEDIATE: 15 EFFLUENT: 15 
95.54 99.64 96.80 99.84 

TCE PCE 1,2-DCE VINYL CHLORIDE 

223 FIRST LAMP E5J] SECOND LAMP 

Removal Efficiency, Trial #17-2 
Wells G&H/W.R. Grace Pilot Plant 
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FLOWRATE: 5 GPM 
H202 CONC (mg/L): INFLUENT: 90 

> 99.84 > 99.84 94.44 > 94.44 

INTERMEDIATE: 75 EFFLUENT: 60 
> 99.91 > 99.91 > 99.80 > 99.80 

TCE PCE 1,2-DCE VINYL CHLORIDE 

FIRST LAMP RJD SECOND LAMP 

Removal Efficiency, Trial #17-3 
Wells G&H/W R Grace Pilot Plant 



FLOWRATE: 30 GPM 
H202 CONC (mg/L): INFLUENT: 50 INTERMEDIATE: 48 EFFLUENT: 46 

PJ 

99.19 > 99.85 95.45 > 95.45 99.64 > 99.91 99.88 > 99.79 

1,2-DCE VINYL CHLORIDE 

g g FIRST LAMP SECOND LAMP 

Removal Efficiency, Trial #18-1 
Wells G&H/W R Grace Pilot Plant 



Two Grafton Common 
Post Office Box 536 
Grafton 
Massachusetts 
01519 

FAX 508/839-7852 
TEL 508/839-0033 

ENVIRONMENTAL 
PROJECT CONTROL 

Via Facsimile & U.S. Mail 

March 14,1991 

Barbara Newman 
Remedial Project Manager 
US EPA, Region I 
Waste Management Division 
JFK Federal Building (HRS-CAN7) 
Boston, Massachusetts 02203-2211 

Re: Soil Vapor Data, UniFirst Corporation Site 
Wells G & H Site, Wobum, Massachusetts 
EPC Reference No: 9007/100 

Dear Barbara: 

As you requested, I have prepared this letter to respond to your comments 
regarding the data package which I forwarded to you on December 21, 1990. 
The additional information includes a map of the UniFirst property showing 
the locations of the sampling devices and the former test pit and a log of the 
test pit. Also included is a copy of my July 31, 1991 letter describing our 
interpretation of the data. 

As indicated on the test-pit log, the 1986 test pit was located near the loading 
dock at the east end of the building, between the dock and well UC5. The test 
borings made in 1989 at the location of this test pit were known as VB4 and 
VB5. During excavation of the original test pit, head-space PID readings 
indicated that volatile organic compounds were present in the soil. 
Laboratory analysis of soil samples was not undertaken at that time. Soil 
samples collected in 1989 from these borings also clearly indicated the 
presence of tetrachloroethene in the non-native material that was used to 
backfill the test pit. It would appear, then, that the backfill material had 
become contaminated after being placed in the excavation. It is our opinion 



B. Newman 
March 14,1991 

Page 2 

ENVIRONMENTAL 
PROJECT CONTROL 

that this contamination resulted from the emission of vapors from the 
ground water into the soil. 

The approximate locations of the soil-vapor-collection devices are shown on 
the enclosed map. These devices, VB1, VB2, and VB3, are constructed of PVC 
pipe which is open only at the bottom to facilitate collection of vapor from 
the unsaturated zone immediately above the water table. The samples 
contained significant concentrations of tetrachloroethene, and, since the 
method of constructing these devices precluded vapor from migrating 
laterally beneath the pavement of the parking lot, the measured vapor 
concentrations could have only emanated from the ground water surface. We 
believe that the data from these devices indicate that the presence of 
contaminated ground water beneath the UniFirst property is causing, and will 
continue to cause the contamination of shallow soil materials. 

I trust that you will find these clarifications useful. Should- you have any 
questions, please do not hesitate to contact me. 

Sincerely, 

ia^s_ 
Timothy M. Cosgrave 
Senior Hydrogeologist 

TMChs 

cc; G. Augustyn, UniFirst Corp. 
J.C. Bates, Esq., Goodwin, Procter, & Hoar 
M.B. Moore, ENSR 
R. Willey, US EPA Region I 
J.T. Lawson, EPC 
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UNIFIRST SOIL REMEDIAL DESIGN 



ENVIRONMENTAL PROJECT CONTROL, INC. 
TWO GRAFTON COMMON 

POST OFFICE BOX 536 
GRAFTON, MASSACHUSETTS 01519 

TELEPHONE 508-839-0033 
FAX 508-839-7852 

July 31,1990 

Ms. Barbara Newman 
Remedial Project Manager 
US EPA Region I 
Waste Management Division 
JFK Federal Building (HRS-CAN 7) 
Boston, MA 02203-2211 

RE: RD/RA Vapor Extraction, UniFirst Corporation Site 
Wells G & H Site, Wobum, MA 

Dear Barbara: 

As discussed at our meeting on July 25, 1990, we do not believe that vapor 
extraction from the unsaturated zone in the vicinity of the loading dock at the 
UniFirst site will effectively remediate shallow soil contamination while 
contamination persists in the ground water. As you requested, our reasons 
are presented in this brief technical memorandum. 

You will recall that our response in March, 1989 to the proposed remedy for 
the site stated that the source of the shallow soil contamination beneath the 
parking lot is the tetrachloroethene-contaminated ground water that lies at a 
depth of approximately 10 feet. This conclusion was drawn from actual field 
investigations at the site, from our experience at other sites, and from 
modeling based on actual conditions at the UniFirst site. You may recall that 
the evidence from these studies that supported this position included the 
following: 

Q Soil samples collected from two borings made in 1989 through a test pit 
that had been backfilled in 1986 with non-native material were found to 
have tetrachloroethene concentrations immediately below the asphalt 
surface of 6.5 and 23 mg/kg. Residual soil contamination, which may 
have been present in the soil in 1986 was removed from the test pit and 
replaced with clean backfill. Thus, there is no leaching of contamination 



B. Newman 
July 31,1990 
Page 2 

from the soil to the ground water at the UniFirst site; instead the physical 
process is actually the reverse, with vapor emanating from the ground 
water, contaminating the soil. The site is paved, and, significantly, no 
contamination has been found in the unpaved areas. The detection of 
these concentrations of tetrachloroethene in 1989 indicated that vapor 
phase transport of tetrachloroethene caused recontamination of soils in a 
very short period of time. 

To test this hypothesis, we installed soil vapor collection devices in the 
unsaturated zone at three locations near the loading dock in March, 1989 
in order to obtain soil vapor samples from immediately above the water 
table. These devices were constructed of PVC pipe which was open only 
at the lower end. Because of this method of construction, vapors that 
were collected from the device were those present in the unsaturated 
zone immediately above the water table and not those that might have 
migrated laterally. 

One week after installation and sealing of these devices, the seals were 
broken and vapor samples were collected and analyzed for 
tetrachloroethene. In each of these devices, which are located near 
locations of previous detections of tetrachloroethene in the shallow soil, 
the tetrachloroethene concentrations in the vapor were 6, 22, and 34 ppb. 

To confirm our conclusions, we retained Dr. Stan Feenstra to model site 
conditions through use of a vapor transport model validated at other 
DNAPL sites. This modeling demonstrated that the contamination of the 
shallow soils at the site was achievable through volatilization of 
tetrachloroethene from the water table and diffusive migration through 
the vapor phase in the unsaturated zone. The vapor concentrations 
estimated by the modeling effort were in agreement with those measured 
in the vapor collection devices. 

Finally, vapor extraction would not remove a significant amount of mass 
from the ground water at the UniFirst site. The bulk of the ground water 
contamination is in the bedrock at depths exceeding 100 feet. The soil 
contains little or no DNAPL residual and is so tight that it would be very 
inefficient to try to extract vapor from it. It is thus far better not to induce 
contaminant migration from the water to the soil, since the water is much 
easier to extract. 

As we discussed, we therefore have proposed to sequence the remedial action. 
The proposed remediation sequence would be as follows: 

Environmental Project Control, Inc 



• 

B. Newman 
July 31,1990 
Page3 

1. pump ground water to control migration from the source area and 
retrieve contaminated ground water from on-site areas; 

2. when monitoring of ground water quality in the site area indicates 
that ground water quality has reached a concentration that will not 
cause recontamination of the unsaturated zone, begin vapor 
extraction from the unsaturated zone; and, 

3. when monitoring of unsaturated zone vapor indicates that 
remediation is complete, cease vapor extraction and continue 
extraction of ground water. 

Following our discussion, we asked Dr. Feenstra to perform one-dimensional 
vapor transport modeling to provide an estimate of the ground water 
concentration below which the ground water would not be expected to cause 
recontamination of shallow soil to levels that would exceed the soil cleanup 
standard (36.7 ug/kg). Preliminarily, this modeling indicates that 
tetrachloroethene in the ground water at a concentration of less than about 85 
ug/1 would not cause recontamination of unsaturated zone soils to 
concentrations above cleanup standards. Changes in ground water 
concentrations by the pumping of UC22 (to be tested later this year) could 
provide an estimate of the time required to achieve that concentration. 

Should you have any questions, please do not hesitate to contact me. * 

Sincerely, 

Timothy M. Cosgrave 
Senior Hydrogeologist 

TMC:hs 

cc G. Augustyn, UniFirst Corp. 
J.C. Bates, Esq., Goodwin, Procter, & Hoar 
M.B. Moore, ENSR 
R. Willey, US EPA Region I 
J.T. Lawson, EPC 

Environmental Project Control, Inc. 
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+ Boring for vapor study 
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Location of Vapor Study Borings 

UniFirst Property,Wells G & H Site 
Wobum, Massachusetts 

Prepared .?March ,1991 
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Two Grafton Common 
Post Office Box 536 
Grafton 
Massachusetts 
01519 

FAX 508/839-7852 
TEL 508/839-0033 

ENVIRONMENTAL 
PROJECT CONTROL 

December 21,1990 

Ms. Barbara Newman 
Remedial Project Manager 
US EPA Region I 
Waste Management Division 
JFK Federal Building (HRS-CAN 7) 
Boston, Massachusetts 02203-2211 

Re: Soil & Vapor Data, UniFirst Corporation Site 
Wells G & H Site, Woburn, MA 
EPC Reference No: 9014/006 

Dear Barbara: 

As you requested, I have assembled the field and laboratory data that support 
the position taken in my July 31, 1990 letter regarding the proposed soil vapor 
extraction system at the UniFirst site. The data enclosed are: 

• ENSR memorandum (February 2, 1989) describing the installation 
of the soil vapor monitors, including ENSR boring logs for VB-1, 
VB-2, and VB-3. 

• ENSR memorandum (March 14, 1989) describing the borings (VB-4 
& VB-5) made into the former test pit. Also described was the 
sampling of vapor from the soil vapor monitors. 

• ENSR Laboratories report (March 24, 1989) on the analysis of soil 
samples and vapor samples collected from VB-1 through VB-5. 

• Cross-reference table describing the depths of the samples. 



ENVIRONMENTAL 
PROJECT CONTROL 

B. Newman 
December 21, 1990 

Page 2 

• Borings logs produced by the drilling subcontractor (Soil 
Exploration). These logs are B-5 (ENSR's VB-1), B-17 (ENSR's VB-
2), B-7 (ENSR's VB-3), VB-4 and VB-5. 

• March 1989 report by Stan Feenstra (Applied Groundwater Research 
Ltd.) describing the results of simulating tetrachloroethene vapor 
migration and contamination of soils by vapors. This effort was 
undertaken to demonstrate that the field conditions that had been 
measured could be achieved theoretically. 

• Letter Report (July 30, 1990) from Stan Feenstra which reevaluated 
the March 1989 modeling effort to determine a ground water 
concentration that would be preventat ive of further soil 
contamination. 

Should you have any questions or require any clarification of this 
information, please feel free to call me. 

Sincerely, 

XZ*C 

Timothy M. Cosgrave 
Senior Hydrogeologist 

TMChs 

cc M.B. Moore, ENSR 
J. Bridge, GeoTrans, Inc. 
R. Willey, EPA 

letter only: 
G. Augustyn, UniFirst 
J.C. Bates, Esq., Goodwin, Procter, & Hoar 



Sample Number ing Cross-Reference 

Field ID 
VB1-1 
VB1-2 
VB1-2 

VB2-1 
VB2-2 
VB2-3 

VB3-1 
VB3-2 
VB3-3 
VB3-4 
VB3-5 
VB3-5 
VB3-6 

VB4-1M 
VB4-2M 

VB5-1M 
VB5-2M 

3289-1 
3289-2 
3289-3 
3289-4 
3289-5 
3289-6 

ENSR ID 
65925 
65926 
6S937& 

65927 
65928 
65929 

65930 
65931 
65932 
65933 
65934 
6594S& 
65935 

66129 
66130 

66131 
66132 

66118 
66119 
66120 
66121 
66122 
66123 

Depth Interval 
3" - 2'3" 
2'3M - 3'3" 
2'3" - 3'3" 

3" - 2'3" 
2,3" - 4'3" 
4'3" - 5'3" 

3" - 2'3" 
2'3" - 4'3" 
4,3" - 6" 
8" - 10' 
10" - 12' 
10' - 12" 
12' - 13" 

6" - T 
T - 3'8" 

6" - 2' 
2' - 3 ' 

Zero Bag 
150 ppb Standard 
VB1* 
VB2* 
VB3* 
VB3* Split 

Medium 
Soil 
Soil 
Duplicate Soil 

Soil 
Soil 
Soil 

Soil 
Soil 
Soil 
Soil 
Soil 
Duplicate Soil 
Soil 

Soil 
Soil 

Soil 
Soil 

Vapor 
Vapor 
Vapor 
Vapor 
Vapor 
Vapor 

Vapor collection devices are open only at the bottom. The total depth of these devices are: 
VB1 3' 
VB2 4'8" 
VB3 10 



M E M O R A N D U M 

TO: Tim Cosgrave 

FROM: Larry Pannell FILE: 53-LP-009 

DATE: March 14, 1989 

SUBJECT: Unifirst Test Pit and Soil Gas Sampling 

Soil Sampling 

On March 2nd 1989, Soil Ex. conducted 2 shallow soil explorations 
in the test pit fill on the Woburn property of Unifirst. 

The sampling was accomplished by first coring through the concrete 
pads and then hand driving a split spoon. Refusal was encountered 
at 3'8" (VB-4) and 3'0" (VB-5) (boring logs are attached). 

Samples from each spoon were placed in VOA bottles, half of which 
contained a pre-weighed amount of methanol. The MeOH VOA's 
received only a small amount of soil and were labeled for Field 
Extractable VOCs. The dry VOA bottles were filled to the top with 
soil (no headspace) and were labeled for Regular VOC's. 

A sample of the proposed soil vapor pipe fill (clean sand & gravel} 
was similarly submitted for analysis. 

Headspace Analysis 

Sample HNu Units 

VB 4-1 45 
VB 4-2 45 
VB 5-1 10 (less headspace than other samples) 
VB 5-2 52 
Cleanfill 0 

Soil Vapor Sampling 

Later that morning, Steve Wagner from Air Toxics Engineering 
arrived and proceeded to sample the gases within the soil vapor 
pipes installed on 2/23/89. Fittings were installed on the top of 
each vapor pipe cap. Tubing was connected to the fittings and to 
a tedlar bag housed inside a small drum. As air was pumped out of 
the drum at a measured rate (- 250 cm3/sec) , the tedlar bag 
expanded, drawing in soil vapors. 



-2-

Location Volume Sampled 

VB-1 (B5) 2 liters 
VB-2 (B17) 5 liters 
VB-3 (B7) 5 liters 

A 5 liter duplicate was simultaneously drawn from VB-3. 

Along with the vapor samples, a perc standard and blank were also 
submitted. 

• 
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SAMPLE DATA SHEET 

DATE.....^3_-_ZL.-_2.9_ 

CLIENTi 

PRajECT«i_s3lLi(__-_<__lLli_
t-:'y 

OPERATORi _S.L_J_ 

RUN M .l_"_̂ . 
LOCAT I ON. ___Js^_____C-T-_. 

_, .0 

AMBIENT TEMPi_^>xU_TIME«. 

SAMPLE I SURBENT I SAMPLE I PUMP I START I END I ELAPSED I FLOW I COMMENTS 
I DM 1 TYPE I LOCATION I II I TIME 1 TIME I TIME I RATE I 

I I I I I I I ! 

-3£s>M L._B>/3£>___.. _.___r I ~_ • rr_ • II ! r___i _r ' __*jy_ „•?__£._ 
3C2?:?!.. / !_._.— __I rr I__rr !___T____!_____•__._! _~ I__'*__jOi&__f____s__ 
3 £..?..5.. _ _ j _ I_S1 J^S5 1 ? . _ I _ J * ^ ^ ! 1 _1QJA-_T__I_t6.-_=__-_I__?__^_r>__I___>__^_>_^_-r_^r_I Cr_._S_̂ r__«5_*3_ 

-^s9.-^! JL ! ._sli-S_l-. I __./ ! _ JJ.l4>_i-1 _-Lt'_2.i. L J M J ^ C I ^ A.Z52ic__ I _C_5___l_U_d_ii-
3^9 3-^.....\ I _tol J-tSJ— • ' — 1 . — • ' —LL_.5_2̂ rI __L.;235_ I ___C/_iy-.̂ _ J. j^.?.-^^.-.. 12.—<̂ -̂ -S: Jt-tsi-
3ja#-£j.„ .^_._._I.J,IL_I.:!__.J:..IJJj-SiL^ J * i ^ L ; t o i ^ 

I I I " I I I I I 
I ! I I I |_ __| _ _ _| 
I I I I " ~ I I ~ I ~ ~ I 



Project l> MvF-yg.-T' Rita V ^ O f e O - > J 

Date S t a r t e d _ _ _ _ _ / _ _ _ _ _ Comple ted _ _ 2 _ 3 / I ^ . 
Total Depth __________ 

Casing 1.0 i f t ° ^ 
Remarks W o . ^ dv^v iew -5 f> 

_BORING____r_l__shiof__. 
Ground Elevat ion. 

Lnnat inn O ' - • Ig -U p i t ! r>g- f t f j by . Uc 
Contractor S£>)_. _ > ( R\cU A 0 n e _ \ ^ 
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Sample Descript ion Equipment 
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ERX 
A RESOURCE ENGINEERING COMPANY 
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Pmj^t Ur-^>asT site coeaoRAJ BORING___________Sh1of_L 
Date Started - / z / 8 ' ? Comple ted 3 A / g ? Ground Elevation 

Total Depth ^L' 6 " Locat ion £> l t j T e s t \ : L Logged by L o - , ^ ^ P<x*o«f/ 

Casing I.D AO*\<. Contractor ^ _ - t - - (TX f fc;c\~ {t>o^eTL'T) 

Remarks r4cu>\_. _>^W<M ^ p o c ^ 
A > g O /A k r o w w ^ c o t l ^ c- 2 - " ^ ITQ f i 

_ • 
UJ u . 3) ~ 

Sample 

00 o 

a E 
> 3 
l - Z 

ll-= 
ai 

« _ 
to 

_: • 

r | S 
Q QC 

o 
« 

OC 

Sample Description Equipment 
Installed 

- I 
S S - I 3 / - 5 I 

3 ^ 
^ ' - 3 L * i l " 

- 3 

^ L 

S5--2. _'-6c 2 '^ ' 7r5 

6 c ^ n c * « i ^ u»i;tV y-.xeV 
O * _.Otto«r-A. 

D o o ^ l ^ S O ' - K O / l t * M i _^co^v\ 

- f r A t f - c o c - ' S * S A w O , 5_t-M_ 

ERX 
A RESOURCE ENGINEERING COMPANY 



- = j — 148 Pioneer Dr 
_ = ; _ - : Leominster, MA 01453 
^SfST (617) 840-0391 

SOIL EXPLORATION CORPORATION 
Geotechnical Drilling and Groundwater Monitor Wells 

23 Ingalls St 
Nashua, NH 03060 

(603) 882-3601 

Client E N S R Date 0 3 / 0 2 / 8 9 Job No. 8 9 - 0 1 0 1 

L^ation U N I F I R S T COMPANY, OLYMPIA STREET, WOBURN, MASSACHUSETTS 

^ • N G V R _ _ Ground Date f n / f ) ? / R Q D a t e m / n ? / « q Dnlhn9 p R Eng/Hydrol 
0 T y a * Elev Start " J / u z / e y Complete U J / u / / » y Foreman

 R - B - Geologist 

D 
E 
P 
T 
H 

5 

10 

15 

20 

m 

25 

30_^ 

35 

40 

Sample Data 

Sample 
No 

1 

2 

Depth (tt) 

0 * 6 " - 2 ' 0 " 

2 ' 0 " - 3 ' 8 " 

Blows 
6' Penetration 

Rec 
Inches 

Casing 
Blows 
Per ft 

Soil and/or bedrock strata descriptions 

Strata 
Change 
Depth 

I T S " 

0 ' 7 " 

3 ' 8 " 

Visual Identification of Soil andfar Rock Strata 

CONCWnT 
f i r a v p l 
D a m p , f i n e t o m e d i u m SAND, some 

a s p h a l t , a n d m e d i u m g r a v e l , ( f i l l ) . 

R e f u s a l a t 3 ' 8 " 
No w a t e r e n c o u n t e r e d u p o n c o m p l e t i o n 

Type of Boring Casing Size Hollow Stem Auger Size HAND HELD HAMMER 

Proportion Percentages 
Trace 0 to 10% 

Some 10 to 40% 
And 40 to 50% 

i 
Granular Soils (blows per ft.) 

0 to 4 Very Loose 30 to 50 Dense 
4 to 10 Loose Over 50 Very Dense 
10 to 30 Medium Dense 

Cohesive Soils (blows per ft.) 
0 to 2 Very Soft 8 to 15 Stiff 
2 to 4 Soft 15 to 30 Very Stiff 
4 to 8 Medium Stiff Over 30 Hard 

Standard penetration test (SPT) = 140# hammer falling 30" 
Blows are per 6' taken with an 18" long x 2" OD x 1 3/8" I D split spoon sampler unless otherwise noted 

The terms and percentages used to describe soil and or rock are based on visual identification of the retrieved samples I Moisture content indicated may be affected 
by time of year and water added during the drilling process • Water levels indicated may vary with seasonal fluctuation and the degree of soil saturation when the 
boring was taken I The stratification lines represent the approximate boundaries between soil types, the actual transitions may be gradual • 



- = • — 148 Pioneer Dr. 
_ 5 ~ = Leominster, MA 01453 
^ S ~ * (617) 840-0391 

SOIL EXPLORATION CORPORATION 
Geotechnical Drilling and Groundwater Monitor Wells 

2 3 Ingal ls St 
N a s h u a , N H 03060 

(603) 882-3601 

Client E N S R Date 0 3 / 0 2 / 8 9 . Job No. 8 9 - 0 1 0 1 

Location UNIFIRST COMPANY, OLYMPIA STREET, WOBURN, MASSACHUSETTS 

BORING V R ^ Ground 
NO. Elev 

MFIA STREET, WOBURN. 1 
Da,e 0 3 / 0 2 / 8 9 Da,e 

Start v i i v - i w Complete 
0 3 / 0 2 / 8 9 Drl ihn9 R R EngVHydrol 
U j / u z / c ^ f Q t e m n R . B . Geologist 

Sample D a -

No 

Sample 
Depth (tt.) 

Blows 
6" Penetration 

Rec. 
Inches 

Casing 
Blows 
Per ft 

Strata 
Change 
Depth 

Soil and/or bedrock strata descriptions 

Visual Identification of Soil and/or Rock Strata 

0'6"- 2'0" 7T~~ firavpl 

2'0"- 3'0" 
0'6' Damp, fine to medium SAND, some asphalt 

and fine to medium gravel, (fill). 

3'0' Refusal at 3'0" 
No water encountered upon completion 

10. 

15 _. 

20. 

• 

25. 

30. 

35. 

40. 

Type of Boring Casing Size Hollow Stem Auger Size HAND HELD HAMMER 

Proportion Percentages 
Trace 0 to 10% 

Some 10 to 40% 
And 40 lo 50% 

Granular Soils (blows per ft.) 
0 to 4 Very Loose 30 to 50 Dense 
4 to 10 Loose Over 50 Very Dense 
10 lo 30 Medium Dense 

Cohesive Soils (blows per ft.) 
0 to 2 Very Soft 8 to 15 Stiff 
2 to 4 Soft 15 to 30 Very Stiff 
4 to 8 Medium Stiff Over 30 Hard 

Standard penetration test (SPT) = 140# hammer falling 30' 
Blows are per 6 ' taken with an 18" long x 2" OD x 1 3/8" D split spoon sampler unless otherwise noted 

The terms and percentages used to describe soil and or rock are based on visual identification of the retrieved samples I Moisture content indicated may be affected 
by time o! year and water added during the drilling process I Water levels indicated may vary with seasonal fluctuation and the degree of soil saturation when the 

, boring was taken I The stratification lines represent the approximate boundaries between soil types, the actual transitions may be gradual I 



MEMORANDUM 

TO: Tim Cosgrave MEMO NO.: 3140-001-009 

FROM: Larry Pannell a£P. FILE NO.: 53-LP-006 

SUBJECT: Soil Vapor Pipe installation DATE: February 28, 1989 
at Unifirst Site, Woburn, MA 

On February 23rd 1989, Soil Ex installed 3 soil vapor pipes at the 
old Unifirst facility in Woburn, Ma. ENSR personnel on-site 
included myself and John Dadoly. The drillers name was Scott 
Lamarche. 

The first boring (VB-1) was conducted along the southeast side of 
the building by UC5. This boring was advanced through poorly 
sorted sand and gravel to refusal at 3'3". A 3 foot long piece of 
4" pvc pipe was installed just above refusal. VB-1 had the highest 
soil vapor reading of the 3 borings, registering 60 ppm on the 
Photovac Tip. (All field Photovac readings were taken on soil 
immediately beneath the asphalt.) 

The second boring (VB-2) was conducted on the northeast side of the 
building by UC-17. This boring was also in poorly sorted sand and 
gravel, and encountered refusal (assumed to be bedrock) at 
approximately 5 1/2 feet. The soil vapor reading was 5.7 ppm. A 
4'8" section of pvc pipe was installed. 

The third boring (VB-3) took place near the front gate by VC-7, 
Here the poorly sorted sand and gravel transitioned to mostly sand 
around 7 feet. The boring continued to refusal at 13", with 
ground-water encountered at 12 feet. A 10 foot section of pvc pipe 
was installed. The Photovac Tip reading of 0.2 ppm was the lowest 
reading of the three borings. 

SAMPLING 

Soil samples from each spoon were placed in sets of 4 VOA vials. 
Each set consisted of 2 vials containing pre-measured amounts of 
methanol, and 2 empty vials. A small amount of soil was placed 
into each vial containing MeOH while the other 2 vials were filled 
approximately 2/3rds full for headspace analysis. Due to a 
malfunction of the Tip, headspace analysis was not conducted until 
the following morning, after refrigerating the samples overnight. 



Page Two 

Results of the headspace analysis: 

Photovac Tip Reading (ppm) 

735 
242 

32.1 
14.0 
11.1 

10.5 
8.7 
6.5 
10.8 
6.3 
7.1 

Attached are copies of the boring logs for VB1-3 

Sample I.D. 

VB1-1 
VB1-2 

VB2-1 
VB2-2 
VB2-3 

VB3-1 
VB3-2 
VB3-3 
VB3-4 
VB3-5 
VB3-6 

Depth 

3" 
2'3" 

3" 
2*3" 
4'3" 

3" 
2'3" 
4'3" 

8' 
10' 
12' 

_ 

— 

— 

-
— 

— 

-
-
-
-
-

2 1311 

3'3" 

2 i 3 n 

4.311 

5'3" 

2'3" 
4.3" 
6' 
10* 
12' 
13' 
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Project V J A M T M S - S T Site VNJ - _ o f y \ 

Date StartaH ' K M / S I Comple ted 0 . / ^ / - ? 

Total Depth Locat ion : 

BORING_____i____i-hiofA 
Ground Elevat ion. 

Depth 

Casing I.D. 

Remarks _ 

Contractor . 

Logged hy Uo»*»^ fin»>.4»t( 
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Equipment 
Installed 
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ERT 
A RESOURCE ENGINEERING COMPANY 



Prnjant U M H ^ S T Site w l e^ .o f f -»J R O R I N G N ^ - ^ 6 - l 7 ) s h 1 of ) 

D a t e Star tad l / _ t ~ / - > ? Complet f l r i 1 1 ' Z l l & X Ground Elevation 
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ERT 
A RESOURCE ENGINEERING COMPANY 



P r n j a r t O M i f v ^ l S i t a w \ ® < _ O R j J B O R I N G _ _ _ _ l _ _ _ _ _ i _ h 1 o f _ i 

Date Star tad - J - z V s ^ Completed ^ / i T S / g ^ Ground Elevat ion. 
T _ _ _ I r v -._ i ' - ? * ' i * : Total Depth ___!__ 

Casing I.D _£ 
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~ j ~ 148 Pioneer Dr. 
__=:--= Leominster, MA 01453 
^ S S T (617) 840-0391 

SOIL EXPLORATION CORPORATION 
Geotechnical Drilling and Groundwater Monitor Wells 

23 Ingalls bt 
Nashua, NH 03060 

(603) 882-3601 

Client E N S R Date 0 2 / 2 3 / 8 9 Job No 8 9 - 0 0 9 1 

Location UNIFIRST COMPANY, 0LYMPIA STREET, WOBURN, MASSACHUSETTS 

BORING T, c Ground 
NO. a D Elev 

§5 02/23/89 Date Drilling Eng./Hydrol 
Complete u ^ / ^ / o ? Foreman b - L - Geologist L • ^ 

Sample Data Soil and/or bedrock strata descriptions 

No 

Sample 

Depth (ft) 

Blows 
6" Penetration 

Rec. 
Inches 

Casing 
Blows 
Pertt. 

Strata 
Change 
Depth 

Visual Identification of Soil and/or Rock Strata 

ASWHAI.'I 
0'2"- 2'2' 28-11-18-19 

0'2" 

2'2"- 3'2" 18-17-100/0" 

Dense, dry, fine SAND, some medium to 
3 — ^ f-j-g t o coarse gr.

 n 

and inorganic silt. 

ueuse, uiy. Line S A H U , some meaium co 
coarse sand, and fine to coarse gravel, 
trace cobbles " J J~ 

3'2' 

10. 

15. 

Refusal at 3'2" with hollow stem auger 
No water encountered upon completion 
Set 4" PVC Casing at 2'6" then 
grouted to surface. 

Well Materials; 
1 - 5' x 4" PVC riser 
1 - 4" PVC expansion plug 
1 large- buffalo box 
i pail - bentonite pellets 
1 bag - sakrete sand 
1 bag - bentonite powder 
7 bags - Portland cement 

20. 

25. 

30. 

35. 

40. 

Type of Boring Casing Size Hollow Stem Auger Size: 61 
Proportion Percentages 

Trace 0 to 10% 
Some 10 to 40% 
And 40 to 50% 

Granular Soils (blows per ft.) 

0 to 4 Very Loose 30 to 50 Dense 
4 to 10 Loose Over 50 Very Dense 
10 to 30 Medium Dense 

Cohesive Soils (blows per ft.) 

0 lo 2 Very Soft 8 to 15 Stiff 
2 to 4 Soft 15 to 30 Very Stiff 
4 to 8 Medium Stiff Over 30 Hard 

Standard penetration lest (SPT) = 140# hammer falling 30" 
Blows are per 6" taken with an 18" long x 2" O.D x 1 3/8" D split spoon sampler unless otherwise noted 

The terms and percentages used to describe soil and or rock are based on visual identification of the retrieved samples I Moisture content indicated may be affected 
by time of year and water added during the drilling process I Water levels indicated may vary with seasonal fluctuation and the degree of soil saturation when the 
boring was taken • The stratification lines represent the approximate boundanes between soil types, the actual transitions may be gradual • 



-__!_;. 148 Pioneer Dr 
= = ! = _ Leominster, MA 01453 
S _ r (617) 840-0391 

SOIL EXPLORATION CORPORATION 
Geotechnical Drilling and Groundwater Monitor Wells 

23 Ingalls St. 
Nashua, NH 03060 

(603) 882-3601 

Client E N S R Date 0 2 / 2 3 / 8 9 Job No 8 9 - 0 0 9 1 

Location UNIFIRST COMPANY, OLYMPIA STREET, WOBURN, MASSACHUSETTS 

i* 
ING D _ 7 Ground 

~ Elev sS 02/23/89 Date 0 2 / 2 3 / 8 9 D n l l l n 9 9 T 
Complete u z / Z J / o y Foreman b , L -

EngTHydrol. 
Geologist 

L . P . 

Sample Data Soil and/or bedrock strata descriptions 

10. 

Sample 

No Depth (tl) 

0 '2"- V77 

2 ' 2 " - 4 ' 2 " 

4 ' 2 " - 6 ' 0 " 31-48-63-7 OM" 

8 ' 0 " - 10 'Q" 

1 0 ' Q " - 1 2 ' 0 " 

1 2 ' 0 " - 1 3 ' 0 " 

Blows 
6 ' Penetration 

23-11-17-28 

29-38-46-50 

7 - 9 - 9 - 1 1 

11-12-12-11 

15-18-100/0" 

Rec 
Inches 

Casing 
Blows 
Per ft 

Strata 
Change 
Depth 

0 '2 ' 

7 '6" 

Visual Identification of Soil and/or Rock Strata 

A . ^ P M A T . T — 

Dense to very dense, dry, fine to 
coarse SAND, and gravel, trace cobbles 
and inorganic silt. 

Medium dense to dense, dry to wet, 
fine to medium sand, trace fine to 
medium gravel, and inorganic silt. 

15. 

20. 

25. 

30. 

35. 

40. 

13'0' Refusal at 13'0" with split spoon 
Water level at 12'4" upon completion 
Set 4" PVC Casing at 10'0" then 
grouted to surface. 

Well Materials; 
1 - 10' x 4" PVC riser 
1 - 4" PVC expansion plug 
1 large- buffalo box 
\ pail - bentonite pellets 

Type of Bonng Casing Size Hollow Stem Auger Size- 6* 

Proportion Percentages 

Trace 0 to 10% 
Some 10 to 40% 
And 40 to 50% 

(i 

Granular Soils (blows per ft.) 

0 to 4 Very Loose 30 to 50 Dense 
4 to 10 Loose Over 50 Very Dense 
10 to 30 Medium Dense 

Cohesive Soils (blows per ft.) 

0 to 2 Very Soft 8 to 15 Stiff 
2 to 4 Soft 15 to 30 Very Stiff 
4 to 8 Medium Stiff Over 30 Hard 

Standard penetration test (SPT) = 1400 hammer falling 30" 
Blows are per 6" taken with an 18" long x 2" O D x 1 3/8" I D split spoon sampler unless otherwise noted 

e terms and percentages used lo describe soil and or rock are based on visual identification of the retrieved samples • Moisture content indicated may be affected 
by time of year and water added during the drilling process I Water levels indicated may vary with seasonal fluctuation and the degree of soil saturation when the 
boring was taken • The stratification lines represent the approximate boundaries between soil types, the actual transitions may be gradual • 



- = j — 148 Pioneer Dr 
___£_-_: Leominster, MA 01453 
^ g r (617) 840-0391 

SOIL EXPLORATION CORPORATION 
Geotechnical Drilling and Groundwater Monitor Wells 

23 Ingalls St 
Nashua, NH 03060 

(603) 882-3601 

Client E N S R Dale 0 2 / 2 3 / 8 9 Job No 8 9 - 0 0 9 1 

Location U N I F I R S T COMPANY, O L Y M P I A S T R E E T , W O B U R N , M A S S A C H U S E T T S 

BORING T> i 7 Ground Date m / o ^ / a a Date n o i T x i a n Drilling c T Eng/Hydrol T „ 
NO. ' Elev Start u ^ / Z J / ° y Complete u / / Z J / » y Fo reman b - L - Geologist L ' F -

D 
E 
P 
T 
H 

5 

10 

15 

20 

25 

30 

35 

40 

Sample Data 

Sample 
No 

1 

2 

3 

Depth (ft) 

0 ' 2 " - 2 ' 2 " 

2 ' 2 " - 4 ' 2 " 

4 ' 2 " - 5 ' 2 " 

Blows 
6" Penetration 

11-23-31-19 

17-30-41-47 

43-69-100/0." 

Rec 
Inches 

Casing 
Blows 
Per ft 

Soil and/or bedrock strata descriptions 

Strata 
Change 
Depth 

0 ' 2 " 

5 ' 6 " 

Visual Identification of Soil and/or Rock Strata 

A S H H A I . T 

Very dense, d r y , f i n e SAND, some 
medium to coarse sand, and f i n e to 
coarse g r a v e l , t race cobbles, and 
bou lde rs . 

Refusal at 5 ' 6 " w i t h hol low stem auge: 
No water encountered upon complet ion 
Set 4" PVC Casing at 5 ' 0 " then 

grouted to su r face . 

Wel l M a t e r i a l s ; 
1 - 5' x 4 " PVC r i s e r 
1 - 4 " PVC expansion p lug 
1 l a r g e - b u f f a l o box 
J p a i l - ben ton i te p e l l e t s 

Type of Boring Casing Size Hollow Stem Auger Size 6 J 

Proportion Percentages 
Trace 0 lo 10% 

Some 10 lo 40% 
And 40 to 50% 

Granular Soils (blows per ft.) 
0 to 4 Very Loose 30 to 50 Dense 
4 to 10 Loose Over 50 Very Dense 
10 to 30 Medium Dense 

Cohesive Soils (blows per ft.) 
0 to 2 Very Soft 8 to 15 Stiff 
2 to 4 Soft 15 to 30 Very Stiff 
4 to 8 Medium Stiff Over 30 Hard 

Standard penetration lest (SPT) = 140# hammer falling 30" 
Blows are per 6" taken with an 18" long x 2" 0 D x 1 3/8" 1 D split spoon sampler unless otherwise noted 

The terms and percentages used lo describe soil and or rock are based on visual identification of the retrieved samples I Moisture content indicated may be affected 
by lime of year and water added during the drilling process • Water levels indicated may vary with seasonal fluctuation and the degree of soil saturation when the 
boring was taken I The stratification lines represent the approximate boundaries between soil types, the actual transitions may be gradual I 

• 



Formerly ERT 
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U ilmmgion \ U 01887 

(508! boT-1290 

March 24, 1989 rj E C 2 1 1990 

Mr. Tim Cosgrave 
ENSR Consulting & Engineering 
35 Nagog Park 
Acton, MA 01720 

REFERENCE: Project No. : 8500-089-021A, B 
(3140-001-009) 

Project Name : Unifirst, Woburn, MA 
Date Received: February 23 and March 2, 1989 

Dear Mr. Cosgrave: 

Enclosed please find the revised report for the projects 
referenced above. This report contains additional information 
relevant to both projects; it is a result of analyses authorized 
subsequent to the initial report of March 10, 1989. As the 
additional work clarifies data contained in the original report, 
this should replace the earlier document in its entirety. 

Sincerely vpurs, 

Karen A. Perito 
Laboratory Project Mgr. 
(508) 657-4290 

Martha S. Sparlin Marilyn Hoyt 
Laboratory QA Manager Laboratory Manager 



LABORATORY ANALYTICAL REPORT 

I. INTRODUCTION 

This report represents the results of analyses conducted on 
ENSR Project No. 8500-087-021A, B (3140-001-009), received by the 
Wilmington Laboratory on February 23 and March 2, 1989. Upon 
receipt by the laboratory, the samples were inspected for 
condition. Chain of Custody field identification accountability, 
and individual sample analytical requirements. The submitted 
samples were entered into the computerized Laboratory Information 
Management data base and unique laboratory identification numbers 
were assigned to each sample. The sample I.D. number is 
subsequently used throughout the laboratory to provide positive 
sample accountability in accordance with recommended DSEPA sample 
management protocol. Table I summarizes the field identification, 
laboratory sample numbers, and analytical methodologies performed 
for this project. 



PROJECT NO. 
PROJECT NAME: 
DATE SUBMITTED: 

TABLE 1 

PROJECT SAMPLE SUMMARY 

8500-089-021A,B 
UNIFIRST 
FEBRUARY 23 AND MARCH 2, 1989 

FIELD ID 

VB1-1 
VB1-2 
VB2-1 
VB2-2 
VB2-3 
VB3-1 
VB3-2 
VB3-3 
VB3-4 
VB3-5 
VB1-1 
VB1-2 
VB2-1 
VB2-2 
VB2-3 
VB3-1 
VB3-2 
VB3-3 
VB3-4 
VB3-5 
VB3-6 
VB3-6 
3289-1 
3289-2 
3289-3 
3289-4 
3289-5 
3289-6 
VB4-1 
VB4-2 
VB5-1 
VB5-2 
SVPF 
VB4-1M 
VB4-2M 
VB5-1M 
VB5-2M 
SVPF-M 

SAMPLE 
NUMBER 

65925 
65926 
65927 
65928 
65929 
65930 
65931 
65932 
65933 
65934 
65935 
65936 
65937 
65938 
65939 
65940 
65941 
65942 
65943 
65944 
65945 
65946 
66118 
66119 
66120 
66121 
66122 
66123 
66124 
66125 
66126 
66127 
66128 
66129 
66130 
66131 
66132 
66133 

SAMPLE 
MATRIX 

SOIL/MEOH 
SOIL/MEOH 
SOIL/MEOH 
SOIL/MEOH 
SOIL/MEOH 
SOIL/MEOH 
SOIL/MEOH 
SOIL/MEOH 
SOIL/MEOH 
SOIL/MEOH 
SOIL/MEOH 

* SOIL 
SOIL 

* SOIL 
* SOIL 
* SOIL 
* SOIL 
* SOIL 
* SOIL 
* SOIL 

SOIL 
* SOIL 

TEDLAR BAG 
TEDLAR BAG 
TEDLAR BAG 
TEDLAR BAG 
TEDLAR BAG 
TEDLAR BAG 

* SOIL 
* SOIL 
* SOIL 
* SOIL 
* SOIL 

SOIL/MEOH 
SOIL/MEOH 
SOIL/MEOH 
SOIL/MEOH 
SOIL/MEOH 

ANALYTICAL METHOD 
AND REFERENCE 

SW846-3580/8000 
SW846-3580/8000 
SW846-3580/8000 
SW846-3580/8000 
SW846-3580/8000 
SW846-3580/8000 
SW846-3580/8000 
SW846-3580/8000 
SW846-3580/8000 
SW846-3580/8000 
SW846-3580/8000 
SW846-3580/8000 
SW846-3580/8000 
SW846-3580/8000 
SW846-3580/8000 
SW846-3580/8000 
SW846-3580/8000 
SW846-3580/8000 
SW846-3580/8000 
SW846-3580/8000 
SW846-3580/8000 
SW846-3580/8000 
ENSR 
ENSR 
ENSR 
ENSR 
ENSR 
ENSR 
SW846-3580/8000 
SW846-3580/8000 
SW846-3580/8000 
SW846-3580/8000 
SW846-3580/8000 
SW846-3580/8000 
SW846-3580/8000 
SW846-3580/8000 
SW846-3580/8000 
SW846-3580/8000 

NOT ANALYZED PER TIM COSGRAVE•S INSTRUCTIONS, 3/7/89 

• 



II. QUALITY ASSURANCE AND QUALITY CONTROL 

As an indication of the overall quality of the data generated 
by the ENSR Laboratory for this report, one or more of the 
following types of Quality Control analyses may be included 
in this report as required by the analytical methodology 
referenced in the project summary contained in TABLE I. 

1. Method Blanks (MB) 
2. Sample Duplicate Analyses 
3. Laboratory Control Samples (LCS) 
4. Matrix Spikes and Duplicates (MS/MSD) 
5. Surrogate Compound Recoveries 

Results of the quality control and quality assurance samples 
analyzed concurrently with the submitted samples for this 
project were within acceptable ranges. Quality control 
analyses and criteria for all methodologies performed by this 
laboratory are established by regulatory agencies and are 
constantly monitored as part of the laboratory's formal QA/QC 
program. Appendix I contains descriptions of the various 
types of QA/QC requirements which may have been required in 
this project. 

III. ANALYTICAL RESULTS AND DISCUSSION 

The results of analyses included in this report have been 
reviewed by the appropriate analytical department managers, 
the Laboratory Quality Assurance Manager, and the Laboratory 
Project Manager for accuracy and completeness. Method 
descriptions and summaries of procedures used in this project 
are available upon request. Appendix II contains general 
references to analytical procedures used by this laboratory. 

Analyses of all samples were performed by direct injection 
gas chromatography / electron capture detection. This method 
permits sensitive detection of chlorinated organics. Component 
identification is based upon gas chromatographic retention time. 

Subsequent to the sample analyses and submittal of a report by 
the ENSR Laboratory to the Project Manager, mass spectral 
analyses of two highly contaminated samples were requested to 
provide unequivocal confirmation of detected components. These 
analyses confirmed the presence of analytes reported from the gas 
chromatographic analyses with one exception; the peak reported as 
1,2-transdichloroethene was determined to be chloroform. These 
compounds elute from the gas chromatographic column very near 
each other; the high levels of chloroform present in the samples ^ ^ 
evidently resulted in a retention time shift sufficient to ^ H 
account for the misidentification of the peak. 



Data for the peak previously reported as transdichloroethene have 
been recalculated based upon the established response factor for 
chloroform. ( 

Recoveries for the laboratory fortification sample, which was 
prepared by spiking a standard solution onto clean sand, indicate 
that the method employed worked; recoveries were within 
acceptable control limits. The matrix spike samples were 
prepared by spiking a standard solution onto Unifirst sample VB1-
2. This sample was collected dry (not into methanol) in a VOA 
vial containing headspace, making it difficult to obtain 
homogeneous aliquots for analysis. Recoveries for these samples 
are far more varied than the laboratory fortification samples; 
two analytes recovered low, and tetrachloroethylene recovered 
high. It is believed that the tetrachloroethylene content of the 
samples taken for matrix spike analyses was not homogeneous. The 
low recoveries noted for two spiked compounds suggest matrix 
interference. 

Fluctuations in detection limits are due to differing volumes of 
samples collected- Results have been calculated based upon wet 
weights. Samples were collected in the field into VOA vials 
containing methanol to reduce the incidence of loss of volatile 
compounds, therefore dry weights were not determined. 

• 



METHODOLOGY SUMMARIES 

AND 

PROJECT DATA 



APPENDIX I 

QUALITY CONTROL AND ASSURANCE PROCEDURES 

1. Method Blanks (MB) - Analytical control consisting of all 
reagents, internal standards, and surrogate compounds carried 
through an analytical procedure to check for laboratory or 
instrumental contamination. 

2. Surrogates - Isotope labelled compounds added to analyses 
used to evaluate analytical efficiency by measuring recovery. 

3. Duplicate Analysis - A quality assurance check on the 
integrity of sample preparation as well as sample collection 
and shipping. Field duplicates and laboratory duplicates may 
be analyzed for each submission of samples when requested and 
where sample volumes permit. A laboratory duplicate is an 
aliquot of a field sample. 

4. Laboratory Control Sample (LCS) - A standard control 
matrix spiked with a group of target compounds representative 
of the method analytes. The LCS is used to monitor the day-
to-day accuracy of routine analytical methods within defined 
QC limits. An LCS has been established for most routine 
analytical methods. Control limits are defined by the most 
recent six months of LCS data for the appropriate methodology 
with an acceptable range for each analyte of the mean plus or 
minus 3 standard deviations. 

5. Matrix Spike and Matrix Spike Duplicate (MS/MSD) - An 
aliquot of the sample matrix spiked with known quantities of 
specific compounds and subjected to the entire analytical 
procedure in order to evaluate the effect of sample matrix on 
measurable analyte recovery. The MSD is a duplicate analysis 
of the matrix used to measure method precision. 



APPENDIX II 

ANALYTICAL PROCEDURE REFERENCES 

1. "Guidelines Establishing Test Procedures for the 
Analysis of Pollutants Under the Clean Water Act", 40 
CFR, Part 136; Federal Register, Vol.49, No.209, 1984-

2. US EPA. Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods. (SW 846 ) Washington, D.C., 
April, 1984. 

3. US EPA. Methods for Chemical Analysis of Water and 
Wastes. EPA-600/4-79-020. Cincinnati, OH, March, 1983. 

4. American Public Health Association, American Water Works 
Association, Water Pollution Control Federation. 
Standard Methods for the Examination of Water and 
Wastewater, 15th & 16th Ed., Washington, D.C., April, 
1985. 

5. 1984 Annual Book of ASTM Standards Section 4: 
Construction, Vol. 04.08: Soil & Rock; Building Stones. 

6. 1984 Book of ASTM Standards, Part 31: Water. 

7. Manuals of Soil Laboratory Testing, Vol. 1: Soil 
Classification and Compaction Tests, K.H- Head, 1980. 

8. US EPA. Methods for the Determination of Organic 
Compounds in Finished Drinking Water and Raw Source 
Water- Cincinnati, OH, Sep 1986. 

9. Methods of Soil Analysis Agronomy No. 9, Part 2: 
Chemical and Microbiological Properties, 1965-

10. Current EPA Contract Laboratory Program (CLP) Invitation 
for Bid protocols for analysis of organic and inorganic 
hazardous substances. 

11. ENSR/ERT developed and validated screening methods and 
specialized techniques for parameters not covered by 
published EPA protocols. 



ENSR ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
HALOCENATED VOLATILES IN SOIL 

WJECT MO: 8500-089-021A 

IENT: UNIFIRST 

vHPLING SITE: WOBURN, MA. 

FIELD ID: 

ENSR ID: 

DATE ANALYZED: 

HETHOO: SW846 3580/8000 

DATE RECEIVED: 02/23/89 

3 8 : 3 B _ S 5 K 8 C s s a B f f s M t i n j 3 a s i i i i B i s i B a i 9 a i 3 n B ] i x a z : 5 ! E S 5 : _ s s s s f s s : s : : e s : 3 : 

VB1-1 VB1-2 VB2-1 VB2-2 VB2-3 VB3-1 VB3k2 

65925 65926 65927 65928 65929 65930 65931 

02/28/89 02/28/89 02/28/89 02/27/89 02/27/89 02/27/89 02/27/89 

:S3-_IBIIII33.::C:: 

VB3-3 VB3-4 
:S:;SXSEX: 

VB3-5 V83-6 VB1-2 VB3-5 

65932 65933 65934 65935 659374 65945* 

02/25/89 02/25/89 02/27/89 02/28/89 02/24/89 02/25/89 

COMPOUND 

THYLENE CHLORIDE 
ICHLOROETHYLENE 
TRACHLOROETHYLENE * 
LOROFORH $ 
OMOOICHLOROHETHANE 
LORCOIBROMOMETHANE 
OMOFORM 
1-DICHLOROETHYLENE 
2-DICHLOROETHAME 
1,1-TRICHLOROETHANE 
!BON TETRACHLORIDE 
'-DICHLOROPROPANE 
1,5-DICHLOROPROPEHE 
,2-TRICHLOROETHANE » 

UG/KG a UG/KG UG/KG a UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG 

<95 
<38 
580 
980 
480 
,38 

1200 
10000 
<95 
<38 
<38 
<95 
<95 
<38 

<noo a 
<soo a 
2500 a 
11000 1 
<6.6 
<8.6 
<21 

1200 
<21 

<8.6 
<8.6 
<21 
<21 

<8.6 

<85 
640 
1200 

5600 1 
<34 
<34 
<85 
<85 
<85 
<34 
<34 
<85 
<85 
<34 

<24 
17 
82 
870 
<9.4 
20 
<24 
190 
<24 

<9.4 
<9.4 
<24 
<24 

<9.4 

<33 
<13 
57 

4900 
<13 
<13 
<53 

2700 
<33 
<13 
19 
<33 
<33 
<13 

<56 
<22 
<22 

3100 
<22 
<22 
<56 

1700 
<56 
<22 
<22 
<56 
<56 
<22 

<40 
<16 
<16 
<40 
<16 
<16 
<40 
68 
500 
<16 
<16 
<40 
<40 
<16 

<34 
<13 
79 
<34 
<13 
<13 
<34 
53 
580 
<13 
<13 
<34 
<34 
<13 

<28 
<11 
<11 
1400 

<n 
<n <28 
130 
<11 
<11 
<11 
<28 
<28 
<11 

<24 
<9.5 
54 
<24 

<9.5 
<9.5 
<24 
30 
430 
<9.5 
<9.5 
<24 
<24 

<9.5 

UG/KG 

<20 
73 
110 
24 
<7.B 
<7.8 
<20 
34 

<7.8 
<7.8 
<7.8 
<20 
<20 

<7.8 

UG/KG 

<48 
<19 
150 
<48 
<19 
<19 
<48 
<48 
<48 
<19 
<19 
<48 
<48 
<19 

UG/KG 

<70 
<28 
<28 
<70 
<28 
<28 
<70 
<70 
<70 
<28 
<28 
<70 
<70 
<28 

co-elutes with 1,1,2,2-TETRACHLOROETHANE 
co-elutes with trans 1,3-DICHLOROPROPENE 
co-«lutea with trans-1,2-DICHLOROETHYLENE 

identification confirmed by GC/MS 
results based on sample dilution 
dry soil samples (not sampled in Methanol) 

REVIEWED BY: PJJ OC: 2 7 y) 



ENSR ANALYTICAL LABORATORY 

QUALITY CONTROL SUMMARY 

HALOCENATED VOLATILES IN SOIL 

PROJECT NO: 8500-089-021A & B 

CLIENT: UNIFIRST 

SAMPLING SITE: WOBURN, MA. 

METHOD: SW846 3580/8000 

FIELD ID : H8890149 MB890150 

ENSR ID: 

DATE ANALYZED: 02/24/89 02/24/89 

H9890189 LF890198 LF890199 VB1-2MS VB1-2MSO 

65937HS 65937MSO 

03/05/89 03/05/89 03/05/89 02/24/89 02/24/89 

COMPOUND 

METHYLENE CHLORIDE 

trans 1,2-DICHLOROETHYLENE $ 

TRICHLOROETHYLENE 

TETRACHLOROETHYLENE * 

CHLOROFORM 3 

BROM0O1CHLOROMETHANE 

CHLOROD18ROMOHET HAME 

BROMOFORM 

1,1-OICHLOROETHYLENE 

1,2-DlCHLOROETHANE 

1,1,1-TRICHLOROETHANE 

CARBON TETRACHLORIDE 

1,2-OICHLOROPROPANE 

cis1,3-DICHLOROPROPENE 

1.1,2-TRICHLOROETHANE * 

UG/KG 

<45 
<45 

<18 
<18 

<45 

<18 
<18 

<45 

<45 

<45 

<18 

<18 

<45 

<45 

<18 

UG/KG 

<77 
<77 

<31 
<31 
<77 

<31 
<31 

<77 

<77 

<77 

<31 

<31 

<77 

<77 

<31 

UG/KG 

<62 
<62 

<25 
<25 

<62 
<25 

<25 

<62 

<62 

<62 

<25 

<25 

<62 

<62 

<62 

X RECOVERY X RECOVERY X RECOVERY 

142X 138X 28* 

89X 94X 39X 

96X 91X 114X 

69X 64X 538X 

X RECOVERY 

23X 
25X 

79X 
232X 

• = co-elutes with 1,1,2,2-TETRACHLOROETHANE 

# = co-elutes with trans 1,3-D ICHLOROPROPENE 

$ = co-elutes with Chloroform 

a = co-elutes with trans-1,2-Dichloroethylene 

MS = Matrix Spike MSD = Martix Spike Duplicate 

Reviewed by: V QC: 77 



ENSR ANALYTICAL LABORATORY 

SUMMARY OF ANALYTICAL RESULTS 

HALOGENATED VOLATILES IN SOIL 

PROJECT MO: 8500-089-021 B 

CLIENT: UNIFIRST 

SAMPLING SITE: WOBURN, MA. 

METHOD: SW846 3580/8000 

DATE RECEIVED: 02/23/89 

FIELD ID: 

ENSR ID: 

DATE ANALYZED: 

VB4-1M 

66129 

3/06/89 

VB4-2M VBS-1M VB5-2M SVPF-M SVPF-M 

66130 66131 66132 66133 66133 DUP 

3/06/89 3/06/89 3/06/89 3/05/89 3/05/89 

COMPOUND UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG 

METHYLENE CHLORIDE 

TRICHLOROETHYLENE 

TETRACHLOROETHYLENE * 

CHLOROFORM $ 

8ROMOOICHLOROMETHANE 

CHLOROOIBROMOMETHANE 

BROMOFORM 

1,1-OICHLOROETHYLENE 

1,2-01CHLOROETHANE 

1,1,1-TRICHLOROETHANE 

CARBON TETRACHLORIDE 

1,2-DICHLOROPROPANE 

c i s 1,3 - 01CHLOROPROPENE 

1,1,2-TRICHLOROETHANE » 

1500 

<1400 a 

6500 

<35 

<15 
<15 

<36 

<36 
<36 

220 

<15 

<36 

<36 
<36 

2100 

<uoo a 
<700 3 

<35 

<15 

<15 

<36 
45 
<36 

3000 

<15 

<36 
43 

<36 

2200 

<1400 a 

23000 

<35 
<15 

<15 

<36 
69 

<36 

800 

<15 

<36 
<36 

<36 

2100 

<uoo a 
1200 

<35 
<15 

<15 

<36 
<36 

<36 

1200 

<15 

<36 
42 

<36 

<62 

<25 

<25 
<55 
<22 

<22 

<55 
<55 

<55 

<22 

<22 

<55 
•c55 

<55 

<62 

<25 

<25 

<55 
<22 

<22 

<55 
<55 

<55 

<22 

<22 

<55 
<55 

<55 

• = co-elutes with 1.1,2,2-TETRACHLOROETHAME 

U . co-elutes with trans 1,3-01CHLOROPROPENE 

$ = co-elutes with trans-1,2-DICHLOROETHYLENE 

a = results based on sample dilution 

REVIEWED BY: i t -J- - -



ENSR ANALYTICAL LABORATORY 
QUALITY CONTROL SUMMARY 

HALOGENATED VOLATILES IN SOIL 

PROJECT NO: 8500-089-021B 

CLIENT: UNIFIRST 

SAMPLING SITE: WOBURN, MA. 

METHOD: SW846 3580/80C 

FIELD ID: 

ENSR ID: 

DATE ANALYZED: 

MB890189 

03/05/89 

LF890198 

03/05/89 

LF890199 

03/05/89 

COMPOUND UG/KG % RECOVERY % RECOVERY 

METHYLENE CHLORIDE <62 
trans 1,2-DICHLOROETHYLENE @ <62 
TRICHLOROETHYLENE <25 
TETRACHLOROETHYLENE * <25 
CHLOROFORM $ <62 
BROMODICHLOROMETHANE <25 
CHLORODIBROMOMETHANE <25 
BROMOFORM <62 
1,1-DICHLOROETHYLENE <62 
1,2-DICHLOROETHANE < 6 2 
1, 1,1-TRICHLOROETHANE <25 
CARBON TETRACHLORIDE <25 
1, 2-DICHLOROPROPANE <62 
cisl,3-DICHLOROPROPENE <62 
1, 1,2-TRICHLOROETHANE # <62 

142% 
89% 
96% 
69% 

138% 
94% 
91% 
64% 

* = 
# 
§ 
$ 

co-elutes with 1,1,2,2-TETRACHLOROETHANE 
co-elutes with trans 1,3-DICHLOROPROPENE 
co-elutes with Chloroform 
co-elutes with trans-1,2-Dichloroethylene 

• 

Reviewed by: _ _ . QC; % 7. 



ENSR ANALYTICAL LABORATORY 

SUMMARY OF ANALYTICAL RESULTS 

PERCHLOROETHYLENE IN SOIL CAS 

PROJECT NO: 8500089-0218 

CLIENT: UNIFIRST METHOD: ENSR 

SAMPLING SITE: WOBURN, MA. DATE RECEIVED: 03 /02/89 

FIELD 10: 3289-1 3289-2 3289-3 3289-4 3289-5 3289-6 

ENSR I D : 66118 66119 66120 66121 66122 66123 

DATE ANALYZED: 03 /02/89 03 /02 /89 03 /03 /89 03 /02 /89 03/03/89 0 3 / 0 3 / 8 9 

COMPOUND PPB PPB PPB PPB PPB PPB 

PERCHLOROETHYLENE <20 300 34000 22000 6020 4900 

Reviewed •- P i i ______ 



ENSR ANALYTICAL LABORATORY 
QUALITY CONTROL SUMMARY 

PERCHLOROETHYLENE IN SOIL GAS 

PROJECT NO: 8500-089-021B 

CLIENT: UNIFIRST METHOD: ENSR 

SAMPLING SITE: WOBURN, MA. 

FIELD ID: MB89196 MB89197 

ENSR ID: 

DATE ANALYZED: 03/02/89 03/03/89 

COMPOUND PPB PPB 

PERCHLOROETHYLENE <20 <20 

Reviewed by: __V °-C: _ _ _ _ _ _ 

<9\ 



CHAIN OF CUSTODY SHEETS 

AND 

SAMPLE RECEIVING CHECKLISTS 



cWi CHAIN OF CUSTODY RECORD 

% 6 0 6 ~ O * < 7 ~ o ^ l t ^ 

Client/Project Name 

Project No 

_ / - / O - O O l ' O O ^ l 
Sampler [Signature] 

__vw_-^ 

X/Ja^^r^— 

Sample No / 
Identification Date Time 

Project Location 

WiO* l^M>/J AAA 
Field Logbook No 

Chain of Custody Tape No' 

Lab Sample 
Number 

Type of 
Sample REMARKS 

v ^ l - l ^l^M < ) - 3 C i_£_i____ I N I O - V * S - . / ,yH*QJ 

V _ l - -I 

vc_a - i 

v a v \ 
\/<_a.-^ 
\/XS3-I 

iA 3-A 
N J 6 3 - 3 

^__L____. 
11:3o ( t t tzr? 

Ltttts 
C^tt 

lH-rl 
J__2_____0_ 

i____L2_I 
"T7 c ^ - , - * J_2 

1 / 

u/ 
</" 

Relinquished by: (Signature) Date v̂_̂  Time Received by (Signature) Date Time 

Relinquished by (Signature) Date Time Received by: (Signature) 

Relinquished by. (Signature) Date Time Received for 

_______ 

LKDoratory?7&W' 

<£_i V^-< 

nature) 

Date Time 

Date 

3P?fa 

Time 

_i___L 
sample Disposal Method Disposed of by. (Signati/re) Date Time 

SAMPLE COLLECTOR ANALYTICAL LABORATORY 

Environmental Research and Technology, Inc. 
33 Industrial Way 
Wilmington, MA 01887 
617-657-4290 

IRT 
N? 26549 



^5_C"0^ c7'6c^-(R 

Client/Project Name 

Project No 

3 c - f O - i D O i - < D O r 1 . 

Sampler (Signature) J ^C-^ - ^ i ^ ^ r — 

C^--4-£i-_4_v^__^. \ C>_^^~-_£'C 

Sample No / 
Identification 

\7 Q."_-h 
\ / < _ - . - _ • 

v f _ i - i 
v / f t i - ^ 

V C . 1 - I 

* & "--x 
vj __ - *_ . 

N J _ 3 _ 1 

Date 

O . / - . } / ^ 

Relinquished by (Signature 

Relinquished by: (Signature 

Time 

} l^ ' .OC 

9. i o 

t l 

i f - 3 o 

11 

t i 

l ^ ' o o 

) 

•) 

Fi 

Cha 

CHAIN OF CUSTODY RECORC 
Project Location 

\xJ O ( _o r_Nj 

eld Logbook No 

1 

^ ^ / ANALYS 

n of Custody Tape No 

Lab Sample 
Number 

(_,<_<; l r>6> 

_,6i:_v7 
6. ctf :*,$* 
^ ^ : _ > < . 

j ^ < W O 
<^w/ 

/ ^ 

< • / , 

/x°/V / / 
v / <3/ / / 
** / ** / / / 
{ / u / / / 

Ay / / 1 
/ ^ / J / / / / 

Type of / > ? / y 7 / / / 
/ . .lr / ofr?/ / / / 

Sample / <<" / ~C / / / / 

O -VJOV £o , | : \ HeO* 

O . M 

1 / 

OA'4, _ o i u 

N7 

Relinquished by; (Signature) 

Sample Disposal Method 

SAMPLE COLLECTOR 

• 

Date 

Date 

Date 

Time 

Time 

Time 

( 

\ S 

V 

I s 

w 

l r 

u 

ES / 

/ REMARKS 

C c > o t f t r r T i ^ 

C _ S C V C V J W _ ( _ t T ° « 

^ / ^ - V J I I A J K / V ^ ^ 

(?E^v)U__f__ V O C ^ C Q J ^ J 

Received by, (Signature) 

Received by (Signature) 

Received for LdporaioryfSkjnature) 

Disposed of by. (Signalur/) J 

ANALYTICAL LABORATORY 

Environmental Research and Technology, Inc. 
33 Industrial Way 
\ Wilmington, MA 01887 
517-657-4290 

f 

Date 

Date 

Date , 

Date 

Time 

Time 

Time 

Time 

ERT 
N. 26550 1 

# / 

w 



^600-0^7-^7 
CHAIN OF CUSTODY RECORD 

dent/Project Name 

Project No 

' _ ' L i ° ~ O O i - o o ° i 

Sampler- (Signature) 

& 

-777^7777577^77 

Sample No./ 
Identification Date Time 

Project Location 

V J O O S O W O 

Field Logbook No 

Cham of Custody Tape No. 

Lab Sample 
Number 

Type of 
Sample REMARKS 

V 6 3--X -x/x H . - o o 

\(!>3-^> 

\ j 0 3 - S 

_̂_5_____ " X N J O A * _ O i U 

A.S_L_____ 
V CO M^A c r Tl^A. 

C ^ U O A V c - <__-FOfc-" 

/ . N J \ _ V V 1 I X J ^ /\™>N^ 

________ • v 

0 _ 3 - b 

U _'3 - 1 

L_s^5 
__5_____ 

7_ l_trr^___A-«. \Z_>c'^__vv) 

t> " * 460---5-

Relinquished by (Signature) Date Time 

'/Mr 
Received by (Signature) Date Time 

Relinquished by (Signature) Date Time Received by (Signature) Date Time 

Relinquished by: (Signature) Date Time, ceived for Laboratory. (Signature) Dai Time 

bilr, $_2 
Time 

_ _ 
Sample Disposal Method Disposed of by: (Signature 

SAMPLE COLLECTOR ANALYTICAL LABORATORY 

Environmental Research and Technology, Inc. 
33 Industrial Way 
Wi lmington, MA 01887 
617-657-4290 

ERT 
N? 26551 

file:///j03-S


ERT LABORATORIES 
SAMPLE RECEIPT CHECKLIST 

CLIENTlV,'X\rV 
^ - . , _.* AUTHORIZATION 

.PROJECT NO.'S'jOO-C&J-CP/A N U M B E R ^ i f Q - c t z l - r T i \ _ _ 

3. 

4 . 

8. 

9 . 

shipped NOTES 
hand-delivered 

: ^^krvT^V^-S-J ̂  

COC present on receipt NOTES: 
no COC 

COC tape on shipping NOTES: 
container 
no COC tape 

samples broken/leaking NOTES: 
samples intact of receipt -
other, see notes 

ambient on receipt NOTES: 
chilled on receipt 

samples preserved correctly NOTES; 
improper preservatives 
N/A, no recommended 
preservatives 
other, see notes 

LX""~ received within holding time NOTES: 
not received within holding 
times 
N/A, no recommended holding 
time 
other, see notes 

COC tapes on samples NOTES: 
no COC tapes 

discrepancies between COC NOTES: 
and sample labels 
no discrepancies noted 
N/A, no COC received 

10. Storage Location Y-7£ 
Additional comments: 

Samples inspected and logged in V A T X A J ^ Date/T imei^-W* Sr? 



CHAIN OF CUSTODY RECORD 
##0-0* f -oz /% 

l ient/Project Name 

roject No. 

ampler: (Signature) 

_5_ Oi CW/V/V S _ 'V. ^ 

Sample No / 
dentification Date Time 

Project Location 

V J 0 C_o KAJ 
Field Logbook No 

Chain of Custody Tape No. 

Lab Sample 
Number 

Type of 
Sample REMARKS 

MH-i i/-i/n ^ ' 3 0 i__JL2___. SeUj -_ v/OA'Vi-OlL. I V / 

v;(_^-<AA 
/<VH-tL. 

; _W-'V 

__J_l__l___ S 4 -J IN/O/S'» C-Sb'O \ / 

fcfci 3-5 
^ dfr\3f? 

v-
l > 

v/Giv-l ! • • _ -
^ o \ ^ - < - > U 

V f _ _ - I M fc_>\7>i k-

; r_s ' -^ 
^n,b'-_.AA 

C-/o\_^_7 \S 

( n ( n \ l ? ^ 7 
)linouished by: (Signature) 

\ o-^^__X^-

Date Time 

T O * 
Received by (Signature) Date Time 

flnquished by: (Signature) Date Time Received by: (Signature) 

for La»oratory!^£/ 

Date Time 

tlmquished by: (Signature) Date Time Received for 

imple Disposal Method. Disposed of by: (Signatu/e 

gnaturej Date 

l4__L 
Datd 

Time 

______ 
Time 

\MPLE COLLECTOR ANALYTICAL LABORATORY 

Environmental Research and Technology, Inc. 
' 33 Industrial Way 

Wi lmington, MA 01887 
617-657-4290 

i m i 

ERT 
N? 26552 

file:///MPLE


CHAIN OF CUSTODY RECORD 
g^CO-O^'O^fQ 

l ient/Project Name 

•oject No. 

ampler. (Signature) ampler, \oiyt iaiurei /->. 

Project Location 

V]o<_o<-vl 
Field Logbook No. 

Chain of Custody Tape No 

Sample No / 
dentification Date Time 

Lab Sample 
Number 

Type of 
Sample REMARKS 

N^r __AVi -2__ •. OO i4l_l___ sA<£lvo*'* c^oi^i ' \ / 
: M ^ F - n fr<M33 IS 

ilmquished by (SiaQature) 

. frw-oo-—-c _.\ O^^y^cJLA. 

Date Time Received by (Signature) Date Time 

Inquished by (Signature) Date Time Received by (Signature) 

Received for Laboratory^Signature) 

Date Time 

Imquished by: (Signature) Date Time Da 

3im 
Time 

_ _ _ . 
mple Disposal Method Disposed of by (Signatun PS Date Time 

vMPLE COLLECTOR 

4 3^84 

ANALYTICAL LABORATORY 

Environmental Research and Technology, Inc. 
33 Industrial Way 
Wi lmington, M A 01887 
617-657-4290 

ERT 
N° 24449 

file:///oiytiaiurei


$$jyo&~o9-\Q % 
CHAIN OF CUSTODY RECORD 

[Cl ient/Project Name Project Location 

l O _ k . - f vjv . V l t \ 
Project No. 

3 M < 2 ~ C D O / - O O _ 9 

Field Logbook No. 

Sampler. (Signature) 

_•*&• { jSh&fi jz jT' 

Sample No / 
Identification Date Time 

Chain of Custody Tape No. 

Lab Sample 
Number 

Type of 
Sample REMARKS 

3£<29-| 3-_-?f _ : _^__i___C _____ C\C v / 

32*9-2* Uo \ ^ f- y 
3ZV9-5 / - _Z 

3 2.39-4 / fZS 
-PC_\S-C_ 

_?<g\^>-A 

/ 

/ 

m 9 ~ f 12.32- (V_ I _^D-

.?e^-o \_.3£~ G>6_\^-3 * 

Relinquished by: (Signature) 

• 3-2 •&? 

Date 

Date 

Time 

_____ 

Received by: (Signature) 

Time 

/5.-0 V* 

Received by: (Signature) 
fi c/* 

Date 

Date 

Time 

(7;0_" 
Time 

Jlmquished by: (Signature) Date Time 

Sample Disposal Method; Disposed of by: (Signatu/e) 

ejved for LabbratoryWSignatureJ 

W U O \ \ / J 1 > _ K A 

Dat 

3_Jil 
Time 

_?__. 
Date Time 

SAMPLE COLLECTOR 

C_»i\ecKp r^ 

ANALYTICAL LABORATORY 

ENSt 

Q7rt 1 R4 



CLIENT _J__L__ £_£_ 

ERT LABORATORIES 
SAMPLE RECEIPT CHECKLIST 

AUTHORIZATION 
^PROJECT N 0 . i ^ _ J ^ _ _ 6 _ 3 / 5 NUMBER 3 | i /_ V Y M ^ _ _ 1 

4 . 

5 . 

7 . 

8 . 

s h i p p e d 
h a n d - d e l i v e r e d 

COC p r e s e n t on r e c e i p t 
no COC 

COC t a p e on s h i p p i n g 
c o n t a i n e r 
no COC t a p e 

s amp le s b r o k e n / l e a k i n g 
s amp le s i n t a c t of r e c e i p t 
o t h e r , s e e n o t e s 

a m b i e n t on r e c e i p t 
c h i l l e d on r e c e i p t 

NOTES: _ _ / V r r y A\ 

NOTES; 

NOTES: 

NOTES; 

NOTES; 

samples preserved co r r ec t l y NOTES: 
improper p r e s e r v a t i v e s 
N/A, no recommended 
p r e s e r v a t i v e s 
o t h e r , see notes 

rece ived wi th in holding time NOTES: 
not received within holding 
t imes 
N/A, no recommended holding 
time 
other, see notes 

COC tapes on samples 
]no COC tapes 

discrepancies between COC 
and sample labels 
no discrepancies noted 
N/A, no COC received 

NOTES: 

NOTES: 

1 0 . S t o r a g e Locat ion_ 
A d d i t i o n a l comments: 

" % # 

GCC.8-*"£- ^ - s ^ i 

Samples i n spec t ed and logged in _ ^ — ^ U . ^ ^ / N V ^ nate/Time :7 T)l £<? 



Applied Groundwater Research Ltd. 
Stan Feenstra M.Sc, CGWP 

The Seasons Building, 220 Bri 
Mlsslssauga, Ontario, Canada L4Z1 $6 Home: 416-824-1304 

Office: 416-890-9ISO 
The Seasons Building, 220 Britannia Rd. E. Fax: 418-568-4558 

Monday July 30, 1990 

Environmental Project Control, Inc. 

Two Grafton Common 

Post Office Box 636 

Grafton, MA 

01819 

ATTENTION: Mr. Tim Cosgrave 

RE: UNIFIRST SITE, VAPOR TRANSPORT 

Dear Tim, 

Further to our telephone conversation on Friday July 27, 1990 I have considered some 

additional issues regarding the transport of PCE vapors upward from the water table into the 

overlying soils at the Unifirst site. 

Previous simulations of vapor transport (Applied Groundwater Research Ltd. report to John 

Cherry, dated March 15, 1989) suggested that PCB concentrations of up to 1,500 ug/L in the 

groundwater could potentially result in PCE concentrations of several hundred ug/kg in the 

overlying soils. With the scenario that a pump and treat system is implemented to remediate 

the PCE'COntaminated groundwater and a vapor extraction system is subsequently 

implemented to remediate the PCE-contaminated soils, the question is: To what concentration 

must PCE concentrations in the groundwater be reduced to prevent contamination of the 

overlying soils via vapor transport to levels exceeding the clean-up target of 36.7 jig/kg? 

For this scenario, the simulations performed previously are still valid. The vapor 

concentration profiles shown for the various cases in Figures 1 through 7 are identical because 

concentrations are expressed as concentrations relative to the initial concentration at the 

water table. The calculated PCE concentrations in soil can be recalculated for a lower 

groundwater concentration. To ensure that PCE concentrations in soil remain below 

approximately 40 ug/kg, the initial vapor concentration at the water table must be less than 

25 jig/L and the corresponding groundwater concentration must be less than 86 Ug/L, The 

recalculated soil concentrations are attached here and referred to as Tables 1R, 2R and 3R, 

:_: © - _J - C T - ! - _ H O S t " 3 S 3 H X _ • & • : _ N O W 0 _ — ©__ — ~i n r 



I hope that this letter provides the information you needed. 

'Best Regards, 

Stan Feenstra 

Applied Groundwater Research Ltd 

Transmitted via Facsimile 

_ • _ _ _ ~ i _ s w o s t " _ s 3 H X _ *• : _ H O W 9 6 - 0 2 - n n r 



TABLE 1R. CALCULATED PCE CONCENTRATIONS IN SOIL FOR COVERED CASE FOR 0W-O.1O 

TIME • 1 YEAR 

Depth below 
cover (cm) 

Relative C(air) C(alr) C(water) C(sollds) 

C(alr) at Source 
(KQ/l.) 

Henry's Constant 

Distribution coefficient 

25 

0.294 

0.364 

Bulk Density 
(g/cm3) 

Water Porosity 

Air Porosity 

1.85 

0.1 

0.2 

C(total soil) 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 

0.258 
0.264 
0.27S 
0.290 
0.310 
0.334 
0.362 
0.394 
0.429 
0.468 
0.511 
0.557 
0.606 
0.657 
0.710 
0.766 
0.823 
0.881 
0.941 
1.000 

6 
7 
7 
7 
8 
8 
9 
10 
11 
12 
13 
14 
15 
16 
18 
19 
21 
22 
24 
25 

22 
22 
23 
25 
26 
28 
31 
33 
36 
40 
43 
47 
51 
56 
60 
65 
70 
75 
80 
85 

8 
8 
9 
9 
10 
10 
11 
12 
13 
14 
16 
17 
19 
20 
22 
24 
25 
27 
29 
31 

10 
10 
11 
11 
12 
13 
14 
15 
18 
18 
20 
21 
23 
25 
27 
29 
31 
34 
36 
38 

Depth below 
cover(cm) 

10 
20 
30 
40 
50 
60 
70 
80 
90 

100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 

TIME - 2 YEARS 
Relative C(alr) 

0.562 
0.566 
0.572 
0.582 
0.594 
0.608 
0.625 
0.644 
0.666 
0.689 
0.714 
0.742 
0.770 
0.800 
0.832 
0.864 
0.897 
0.931 
0.966 
1,000 

C(alr) 
(M9A) 

14 
14 
14 
15 
15 
IS 
16 
16 
17 
17 
18 
19 
19 
20 
21 
22 
22 
23 
24 
25 

C(water) 
(ug/L) 

48 
48 
49 
49 
50 
52 
53 
55 
57 
59 
61 
63 
65 
68 
71 
73 
76 
79 
82 
85 

C(solkjs) 
(jig/Hg)-

17 
18 
18 
18 
18 
19 
19 
20 
21 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

C(total soli) 
(Mfl/kg) 

21 
22 
22 
22 
23 
23 
24 
25 
25 
26 
27 
28 
29 
31 
32 
33 
34 
36 
37 
38 

7/30/90 
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TABLE 1R. CALCULATED PCE CONCENTRATIONS IN SOIL FOR COVERED CASE FOR 0W-O.1O 

TIME • 5 YEAR3 

Depth below 
cover (cm) 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 

Depth below 
cover (cm) 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 

C(alr) at Source 
ftig/L) 

Henry's Constant 

Distribution coefficient 

Relative C(alr) 

0.991 
0.912 
0.913 
0.915 
0.916 
0.921 
0.924 
0.928 
0.932 
0.937 
0.942 
.0.948 
0.953 
0.960 
0.966 
0.972 
0.979 
0.986 
0.993 
1.000 

TIME 
Relative C(alr) 

0.994 
0.994 
0.994 
0.994 
0.994 
0.994 
0.995 
0.995 
0.995 
0.996 
0.996 
0.996 
0.997 
0.997 
0.998 
0.998 
0.999 
0.999 
1.000 
1,000 • 

25 

0.294 

0.364 

C(alr) 
(ug/L) 

25 
23 
23 
23 
23 
23 
23 
23 
23 
23 
24 
24 
24 
24 
24 
24 
24 
25 
25 
25 

C(watar) 
(WJ/L) 

84 
78 
78 
78 
78 
78 
79 
79 
79 
60 
60 
81 
ai 
82 
82 
83 
83 
84 
84 
85 

• 10 YEARS 
C(alr) 
(M/L). 

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

C(water) 

WU 

85 
85 
8S 
85 
85 
85 
85 
65 
85 
85 
65 
85 
85 
85 
85 
85 
85 
85 
85 
85 

Bulk Density 
(g/cm3) 

Water Porosity 

Air Porosity 

C(sollds) 
ftig/kg) 

31 
28 
28 
28 
28 
29 
29 
29 
29 
29 
29 
29 
30 
30 
30 
30 
30 
31 
31 
31 

C(solWs) 
(ug*g) 

31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 

1.85 

0.1 

0.2 

-(total soil) 
(ug/kg) 

38 
35 
35 
35 
35 
35 
35 
35 
36 
36 
36 
36 
36 
37 
37 
37 
37 
38 
38 
38 

C(tota) soli) 
(ug/kg) 

38 
38 
38 
38 
38 
38 
38 
38 
38 
36 
38 
38 
38 
36 
38 
38 
38 
38 
38 
38 

# 
7/30/90 
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TABLE 2R. CALCULATED PCE CONCENTRATIONS IN SOIL FOR COVERED CASE FOR 0W-O.15 

TIME-1 YEAR 

Depth below 
cover (cm) 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 

Relative C(alr) 

0.008 
0.011 
0.015 
0.021 
0.030 
0.043 
0.060 
0.062 
0.111 
0.147 
0.192 
0.246 
0.310 
0.384 
0.469 
0.562 
0.664 
0.772 
0.685 
1.000 

C(alr) 
(M/L) 

0 
0 
0 
1 
1 
1 
1" 
2 
3 
4 
5 
6 
8 
10 
12 
14 
17 
19 
22 
25 

O(water) 
(Mg/L) 

1 
1-
1 
2 
3 
4 
5 
7 
9 
13 
16 
21 
26 
33 
40 
48 
56 
68 
75 
85 

C(SOlrd8) 
(MAO) 

0 
0 
0 
1 
1 
1 
2 
3 
3 
5 
6 
8 
10 
12 
15 
17 
21 
24 
27 
31 

C(total soli) 
(ug/kg) 

0 
0 
1 
1 
1 
2 
2 
3 
4 
6 
8 
10 
12 
15 
19 
22 
26 
31 
35 
40 I 

Depth below 
cover (cm) 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 

TIME - 2 YEARS 
Relative C(alr) 

0.083 
0.089 
0.100 
0.115 
0.135 
0.159 
0.188 
0,223 
0.262 
0.307 
0.358 
0.413 
0.474 
0.539 
0.609 
0.682 
0.7S9 
0,838 
0.916 
1.000 

C(alr) 
(M/L) 

2 
2 
2 
3 
3 
4 
5 
6 
7 
8 
9 
10 
12 
13 
15 
17 
19 
21 
23 
25 

C(water) 
(WJ/L) 

7 
8 
8 
10 
11 
14 
16 
19 
22 
26 
30 
35 
40 ' 
46 
52 
58 
65 
71 
78 
85 

C(solrds) 
(nfl*g) 

3 
3 
3 
4 
4 
5 
6 
7 
8 
10 
11 
13 
15 
17 
19 
21 
23 
26 
28 
31 

C(total soil), 
(ng/xg) 

3 
4 
4 
5 
5 
6 
8 
9 
10 
12 
14 ' 
16 
19 
21 
24 
27 
30 
33 
37 
40 

C(alr) at Source 
(W/L) 

Henry's Constant 

Distribution coefficient 

25 

0.294 

0.364 

Bulk Density 
(g/cm3) 

Water Porosity 

Air Porosity 

1.85 

0.15 

0.15 

7/30/90 
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TABLE 2R. CALCULATED PCE CONCENTRATIONS IN SOIL FOR COVERED CASE FOR Ow-0.15 

TIME • 5 YEARS 

Depth below 
cover (cm) 

Relative C(alr) C(alr) 
(WJ/L) 

C(water) 
(Ug/L) 

C(soil__)_ 

(^g/kg) 
C(lotal soil) 

(ug/kg) 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 

0.391 
0.397 
0.406 
0.419 
0.435 
0.455 
0.479 
0.505 
0.535 
0.567 
0.603 
0.640 
0.680 
0.722 
0.766 
0.811 
0.857 
0.904 
0.952 
1.000 

10 
10 
10 
10 
11 
11 
12 
13 
13 
14 
15 
16 
17 
18 
19 
20 
21 
23 
24 
25 

33 
34 
35 
36 
37 
39 
41 
43 
45 
48 
51 
54 
58 
61 
65 
69 
73 
77 
81 
85 

12 
12 
13 
13 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
24 
25 
27 
28 
29 
31 

16 
16 
16 
17 
17 
18 
19 
20 
21 
23 
24 
26 
27 
29 
31 
32 
34 
36 
38 
40 

Depth below 
cover (cm) 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 

TIME 
Relative C(alr) 

0.707 
0.710 
0.715 
0.721 
0.729 
0.739 
0.750 
0.763 
0.777 
0.792 
0.809 
0.628 
0.847 
0.867 
0.888 
0.909 
0.932 
0.954 
0.977 
1.000 

• 10 YEARS 
C(air) 
(M/L) 

18 
18 
18 
18 
18 
18 
19 
19 
19 
20 
20 
21 
21 
22 
22 
23 
23 
24 
24 
25 

C(water) 
(WW 

60 
60 
61 
61 
62 
63 
64 
65 
66 
67 
69 
70 
72 
74 
75 
77 
79 
81 
83 
85 

C(solld8) 
(M/Vg) 

22 
22 
22 
22 
23 
23 ' 
23 
24 
24 
25 
25 
26 
26 
27 
27 
26 
29 
30 
30 
31 

C(total soli) 
(ug/kg) 

28 
28 
28 
29 
29 
29 
30 
30 
31 
32 
32 
33 
34 
35 
35 
36 
37 
38 
39 
40 

C(alr) at Source 
(ug/L) 

Henry's Constant 

Distribution coefficient 

25 

0.294 

0.364 

Bulk Density 
(g/cm3) 

Water Porosity 

Air Porosity 

1.65 

0.15 

0.15 

7/30/90 

x o D a n a S N O S & 3 S H t * t» N O W oe , — OS — ~i n r 



TABLE 3R. CALCULATED PCE CONCENTRATIONS IN SOIL FOR COVERED CASE FOR 0W-O.2O 

TIME • 1 YEAH 

Depth below 
cover (cm) 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 

Relative C(air) 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0,000 
0.000 
0.000 
0.000 
0.001 
0.004 
0.013 
0.033 
0.075 
0.155 
0.286 
0.477 
0.722 
1.000 

C(alr) 
(WD 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
2 
4 
7 
12 
18 
25 

C(water) 
(M/L) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
3 
6 
13 
24 
41 
61 
85 

C(sollds) 
(ug/kg) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
2 
5 
9 
15 
22 
31 

C(total soil) 
(|ig/kg) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
3 
6 
12 
20 
30 
41 

Depth below 
cover (cm) 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 

TIME - 2 YEARS' 
Relative C(alr) 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.001 
0.003 
0.006 
0.001 
0.024 
0.044 
0.078 
0.131 
0.208 
0.314 
0.450 
0.615 
0.801 
1.000 

C(alr) 
(HQ/L) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
2 
3 
5 
8 
11 
15 
20 
25 

C(water) 
(ug/L) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
4 
7 
11 
18 
27 
36 
52 
68 
85 

C(soltds) 
(ug/kg) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
'0 
1 
1 
2 
4 
6 
10 
14 
19 
25 
31 

' C(total soil) 
(M*0) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
2 
3 
5 
9 
13 
19 
26 
33 
41 

C(alr) at Source 
(ug/L) 

Henry's Constant 

Distribution coefficient 

25 

0.294 

0.364 

Bulk Density 
(g/cm3) 

Water Porosity 

Air Porosity 

1.M 

0.2 

0.1 

7/30/90 
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TABLE 3R. CALCULATED PCE CONCENTRATIONS IN SOIL FOR COVERED CASE FOR Cw_0.20 

Depth below 
cover (cm) 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 

Depth below 
cover (cm) 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 

1 200 

C(alr) at Source 
(MQrl) 

Henry's Constant 

Distribution coefficient 

TIME • 5 YEARS 
Relative C(alr) 

'o,003 
0.005 
0.007 
0.011 
0.017 
0.026 
0.039 
0.056 
0.080 
0.112 
0.152 
0.203 
0.265 
0.340 
0.426 
0.525 
0.633 
0.750 
0.874 
1.000 

TIME 
Relative C(alr) 

0.051 
0.056 
0.065 
0.079 
0.096 
0.119 
0.146 
0.179 
0.217 
0.261 
0.312 
0.368 
0.431 
0.500 
0.574 
0.653 
0.736 
0.822 
0.910 
1.000 

25 

0.294 

0.364 

C(alr) 
(M/L) 

0 
0 
0 
0 
0 
1 
1 
1 
2 
3 
4 
5 
7 
8 
11 
13 
16 
19 
22 
25 

C(water) 
(Ml-) 

0 
0 
1 
1 
1 
2 
3 
5 
7 
9 
13 
17 
23 
29 
36 
45 
54 
64 
74 
85 

.10 YEARS 
C(air) 
(W3/L) 

1 
1 
2 
2 
2 
3 
4 
4 
5 
7 
8 
9 
11 
12 
14 
16 
18 
21 
23 
25 

C(water) 
(ug/L) 

4 
5 
6 
7 
8 
10 
12 
15 
18 
22 
27 
31 
37 
43 
49 
56 
63 
70 
77 
85 

Bulk Density 
(g/cm3) 

Water Porosity 

AJr Porosity 

C(sollds) 
(wkg) 

0 
0 
0 
0 
1 
1 
1 
2 
2 
3 
5 
6 
8 
11 
13 
16 
20 
23 
27 
31 

C(sollds) 
(ug/kg) 

2 
2 
2 
2 
3 
4 
5 
6 
7 
8 
10 
11 
13 
IS 
18 
20 
23 
25 
28 
31 

1.85 

0.2 

0.1 

C(totaJ soil) 
(ug/kg) 

0 
0 
0 
0 
1 
1 
2 
2 
3 
5 
6 
8 
11 
14 
18 
22 
26 
31 
36 
41 

C(tOtal soil) 
(ug/kg) 

2 
2 
3 
3 
4 
5 
8 
7 
9 
11 
13 
15 
18 
21 
24 
27 
31 
34 
38 
41 1 
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1. INTRODUCTION 

This report describes the results of preliminary simulations of the rate and extent of migration of 

tetrachloroethylene (PCE) vapors upward from contaminated groundwater through soils and the 

potential for these vapors to cause contamination of the overlying soils. The conditions used for 

these simulations were selected to reflect the field conditions at the Unifirst site in Woburn, 

Massachusetts. At this site, there is concern regarding the degree to which PCE vapors migrating 

upward from PCE contaminated groundwater in the bedrock has resulted in contamination of the 

overlying soils. In addition, there is concern that if the presently contaminated soil is removed by 

excavation, PCE vapor migration upward from the bedrock may result in contamination of the 

replaced fill ma te r ia l s . Vapor migrat ion s imulat ions were performed using exist ing one-

dimensional analytical solutions for diffusive vapor transport in the vadose (unsaturated) zone in 

porous media. 

2. VAPOR MIGRATION SCENARIOS 

In situations where PCE or other volatile organic chemicals are present in shallow groundwater, 

the soil air in equil ibrium with the groundwater will contain concentrat ions of PCE. The 

partitioning of PCE between the groundwater and the soil air will be determined by the value of 

Henry 's Cons tan t for PCE a t the prevai l ing t empera tu re . For the s i tuat ion where PCE 

contaminated groundwater flows beneath previously uncontaminated soils in the vadose zone, 

there will be a chemical concentration gradient between the higher PCE concentrations in the soil 

air at the water table and the lower PCE concentrations above. This gradient will result in the 

migration of PCE vapors upward by diffusion. 

The migration of PCE vapors upward will depend on the gaseous phase diffusion coefficient for 

PCE, the tortuosity of the air-filled pore space through which the PCE vapor mus t diffuse, 

a t tenuat ion of vapor migration due to dissolution of the PCE vapors in the soil water and 

attenuation by sorption of PCE on the soil solids. Vapor migration will also depend on whether the 

ground surface boundary is covered and is relatively impervious to vapors, or is uncovered and 

allows vapor to pass readily into the atmosphere. For the covered condition, vapor migration will 

occur more slowly because the diffusion gradients will decrease as vapor concentrations build-up 

in the vadose zone. However, the ul t imate distribution of vapor concentrations will result in a 

uniform vertical profile of high vapor concentrat ions throughout the vadose zone. For the 

uncovered condition, vapor migration will occur more raidly because diffusion gradients are 

higher However, because vapors are released to the atmosphere, vapor concentrations cannot 

increase to the same level throughout the vadose zone as is the case for the covered condition 

Applied Groundwater Research Ltd. i 3/15/89 



3. ANALYTICAL SOLUTIONS 

The migration of PCE vapor for the covered case was simulated using a one-dimensional 

analytical solution described by Crank (1975). The relative concentration of vapor in the soil air 

at a specified time and distance from the source compared to the soil air concentration at the source 

is calculated by: 

C a ( x , t ) 4 v (-Dn f -De(2n + l)27i;2U (2n+ 1) TT (L - x) 

Ca° 
4 v V-1) f -L»eun + i ; -7 i - t - . u n + i j 7t (._,-x; 

l - ~ L(2V7T)eXV[ T& ) C 0 S 2T "heren = 0 - > ~ 

The migration of PCE vapor for the uncovered case was simulated using a one-dimensional 

analytical described by Green and Evans (1985). The relative concentration of vapor in the soil air 

at a specified time and distance from the source compared to the soil air concentration at the source 

is calculated by: 

C a (x , t) 2 v . , n 7C x , 1 r , -De n
2 K 2 1 , , 

— — — - - Zi sin I—L~-1 - L 1 - exp I J-J j J where n = 1 -*«• 

Where 

C a ( x . 

ca° 

C a ( x 

Ca° 
De 

L 

t) 

t) 

is the vapor concentration in soil air at distance ,x, from the source at time, t 

is the vapor concentration in soil air at the source 

is the relative vapor concentration 

is the effective diffusion coefficient for vapor in the medium 

is the height of the soil column from the source to the ground surface 

The effective diffusion coefficient for a reactive vapor through the vadose zone is described by: 

n - L i - . r T* 0 & 3 2 S A p 1 l Pb ̂ + 0w 
De = — 5 — for T* =———— and R = 1 + -rz rr 

R 0 t 2 H c 0 a 

Where: 

D0 is the free air diffusion coefficient 

T is the effective tortuosity. Relation described by Karimi et al. (1987) 

R is the retardation factor. Relation described by Baehr (1987) 

0 a is the air-filled porosity 

0 W is the water-filled porosity or volumetric water content 
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0 t 

H c 

Pb 

Kd 

C a 

Cw 

C s 

Koc 

foe 

is the total porosity 

is the dimensionless Henry's Constant = 
' W 

is the dry bulk density of the medium 

C s is the distribution coefficient = p— Estimated by rQj = KQC f^ 

is the chemical concentration in the soil air 

is the chemical concentration in the soil water 

is the chemical concentration on the soil solids 

is the organic carbon partition coefficient. PCE value from Schwille (1988) 

is the organic carbon content of the soil solids 

The initial and boundary conditions for the covered and uncovered cases are shown in the 

following sketch. 

. 

COVERED CASE 

Y S S / S / Y S / S / S S S S S S S S S S S S S J 
Impermeable 

UNCOVERED CASE 

Ca in atmosphere=0 

Open to aimo'sp'riere A 

Vapor 
Diffusion 
Upward 

Soil water immobile 

Initial Ca=0, Cw=0. Cs=0 

Soil 

Vapor 
Diffusion 
Upward 

Soil r7 

I * * * * * ' / / / / / / / / / / / / / / / / / / / / / ? / / / / / / / / / / / / / / / / / / / / / / / / / . 
Cw in groundwater a constant 

For both cases, the source of PCE vapor is the groundwater in which the dissolved concentration of 

PCE remains constant with time. The PCE vapor concentration at the source is defined by the 

dissolved concen t ra t ion in the g r o u n d w a t e r and Henry ' s C o n s t a n t The in i t ia l PCE 

concentrations in the overlying soil air, soil water and soil solids is zero PCE concentrations 

increase with time in the vadose zone as PCE vapor diffuses upward from the source For the 

covered case, the soil is capped by an impermeable cover and no vapor is released to the 
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atmosphere. This case would represent areas of soil which are covered by buildings, parking lots 

and roadways. This case is most representat ive of the conditions at the Unifirst site. For the 

uncovered case, the soil a t the ground surface is open to the atmosphere and there is a sufficient 

dilution effect to maintain a PCE vapor concentration of zero in the atmosphere. This case would 

most represent an unobstructed ground surface such as a lawn area. 

In both the covered and uncovered cases, it is assumed that the soil water is immobile, tha t is, there 

is no infiltration of water downward through the vadose zone. This is a reasonable assumption for 

the covered case and may also be appropriate for the uncovered case if the time period considered 

for diffusion is shor t re la t ive to the t ime interval between major infil tration events . The 

infiltration of water downward through the vadose zone will restr ict the upward diffusion of 

vapors. 

The input parameters used in the simulations were selected to reflect typical conditions a t the 

Unifirst site. A soil thickness (L) of 2 m (6.6 feet) was specified. A dry bulk density (pb) of 

1.85 g/cm^ and a total porosity (0 \ ) of 0.3 was specified to reflect a silty sand. A fraction organic 

carbon (foc) of 0.001 or organic carbon content of 0.1 weight % was specified. For PCE, the Henry's 

Constant (Hc) at 10°C, free-air diffusion coefficient (D0) and organic carbon partition coefficient 

(K o c ) was specified as 0.294 (from Gossett, 1987), 7.4 x 10"^ cm^/s (est imated from Perry and 

Chilton, 1973) and 364 (from Schwille, 1988) respectively. A PCE concentration in the groundwater 

of 1,500 ug/L was specified. This concentration reflects the highest concentration observed in 

shallow groundwater at the Unifirst site. 

All the aforementioned pa rame te r s remained constant for all the s imulat ions. The air-filled 

porosity ( 0 a ) and water-filled porosity ( 0 W ) were varied in concert to reflect different soil 

moisture conditions. Water-filled porosity or volumetric water contents of 0.10, 0.15 and 0 20 were 

specified for various simulations. For a silty sand, a water content of 0.15 likely represents field 

capacity. Time (t) was varied from 0.1 to 10 years to assess the time period required for PCE vapor 

profiles to develop in the vadose zone. 

4. SIMULATION RESULTS 

A groundwater PCE concentration of 1,500 ug/L results in a soil air source concentration of 

440 ug/L or approximately 65,000 ppb (volume/volume). This soil air concentration is the same 

order as the maximum soil air concentration of 34,000 ppb (v/v) measured at the Unifirst site 

The results of the simulations for the covered case are listed in Tables 1, 2 and 3 and are plotted in 

Figures 1, 2, 3 and 4 Figure 1, 2, 3 and 4 show the PCE concentrations in soil air through the vadose 
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zone for varying water contents for t ime periods of 1 year, 2 years , 5 years and 10 years 

respectively. At later t imes, the vapor concentration profiles approach a uniform concentration 

equal to the source concentration. This pat tern is due to the impermeable cover at the ground 

surface. These figures i l lustrate t ha t the ra te of vapor diffusion upward through the soil is highly 

dependent on the water content of the soil. The differences in the vapor profiles for water contents 

of 0.10 and 0.20 are subs tan t i a l . For the lower water content of 0.10, significant vapor 

concentrations occur throughout the soil column after only 1 year. For the higher water content of 

0.20, more than 10 years are required for the development of comparable concentration profiles. 

There are two principal reasons for this dependence on water content. Firstly, higher water 

content reduces the proportion of the air-filled pore space and increases the tortuosity of the 

pathways for vapor diffusion. This effect reduces the effective diffusion coefficient. Secondly, 

higher water contents cause a larger mass of PCE to be removed from the soil air due to dissolution 

into the soil water. This effect increases the retardation factor, thereby also reduces the effective 

diffusion coefficient for PCE. 

Given the PCE concentration profiles calculated for the soil air, it is possible to calculate the 

concentration of PCE dissolved in the soil water a n d sorbed on the soil solids for equilibrium 

conditions using the relations described in Section 3. 

For a given C a , rL_ and H c : 

^ s ^ a 
Kd = 7—- and H C - T — -

L/yv ^ W 

Therefore: 

K d Q a C s=-—j and C w - T i 
n e n c 

For a soil sample containing solids, soil water and soil air, all phases are included in a soil 

analysis for volatiles when the sample is extracted using a solvent. The total soil concentration in 

the soil (Ct) expressed typically as mass of chemical per dry weight of soil can be calculated by: 

_ (pb C s) + ( 0 W C w ) + ( 0 a C a) 
Ct= 

Pb 

where pt>, C s , 0 W , C w , 0 a and C a are expressed in compatible units. 

The calculated total soil concentrations for the covered case simulations are listed in Tables 1, 2 

and 3. Relative vapor concentrations exceeding 0.75 result in total soil PCE concentrations in the 
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range of 500 to 730 ug/kg (ppb). Relative vapor concentrations of 0.25 to 0.75 result in total soil 

concentrations of 175 to 500 ug/kg. Relative vapor concentrations of less than 0 01 result in total 

soil concentrations of less than approximately 10 ug/kg. These relations are applicable for the 

specified PCE concentration in the groundwater. If groundwater concentrations are higher, the 

soil air PCE concentrations will be higher and the corresponding total soil concentrations will 

also be proportionally higher. 

The results of the simulations for the uncovered case are shown in Figure 5, 6 and 7 for times of 

0.1 year, 0.5 year and 1 year respectively. Unlike those for the covered case, at later times the vapor 

concentration profiles approach a uniform gradient across the vadose zone between the source 

concentration and the zero concentration at the ground surface. Also, unlike the covered case, the 

vapor concentration profiles for the uncovered case develop much more rapidly, generally less 

than a year. Like the covered case, the vapor concentration profiles for the uncovered case are 

highly dependent on the water content of the soil. The relations between the relative vapor 

concentrations and the total soil concentrations described previously for the covered case are also 

applicable to the uncovered case. 

5. CONCLUSIONS 

The results of the PCE vapor migration simulations indicate that the presence of contaminated 

groundwater containing 1,500 (ig/L PCE underlying the soil can potentially contaminate the soil to 

levels of up to several hundred ug/kg (ppb). The time required for such profiles to develop will 

depend on the soil water content and whether the soil column is covered by an impermeable cap. 

Profiles will develop more rapidly when water contents are lower. Time periods of several years 

may be required to develop soil contamination profiles for the covered case and approximately a 

year or ^ess for the uncovered case. All the simulations are necessarily based on simplified 

conditions and were performed assuming a constant concentration of PCE in the groundwater and 

a uniform distribution of soil properties such as water content, porosity and soil organic carbon 

content. For conditions where the groundwater concentrations vary with time or the soil properties 

vary spatially, the vapor concentration profiles will differ from those presented here. 
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TABLE 1 CALCULATED PCE CONCENTRATIONS IN SOIL FOR COVERED CASE FOR 0w=O.1O 

Depth below 
cover (cm) 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 

TIME - 1 YEAR 
Relative C(air) 

0 258 
0.264 
0 275 
0.290 
0 3 1 0 
0.334 
0 362 
0.394 
0.429 
0 468 
0.511 
0.557 
0.606 
0.657 
0.710 
0.766 
0.823 
0.881 
0.941 
1.000 

C(air) 

(ug/L) 

113 
116 
121 
128 
136 
147 
159 
173 
189 
206 
225 
245 
266 
289 
313 
337 
362 
388 
414 
440 

C( water) 
(ug/ i ) 

385 
395 
412 
435 
464 
500 
541 
589 
642 
701 
765 
833 
906 
983 
1053 
1146 
1232 
1319 
1408 
1497 

C(sohds) 

(ug/kg) 

140 
144 
150 
158 
169 
182 
197 
214 
234 
255 
278 
303 
330 
358 
387 
417 
448 
480 
512 
545 

C(total soil) 

(ug/kg) 

173 
178 
185 
196 
209 
225 
244 
265 
289 
315 
344 
375 
408 
442 
478 
516 
554 
593 
633 
673 

Depth below 
cover (cm) 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 

TIME 
Relative C(air) 

0.562 
0.566 
0.572 
0.582 
0.594 
0.608 
0.625 
0.644 
0.666 
0.689 
0.714 

0.742 
0.770 
0 800 
0 832 
0.864 
0.897 
0.931 
0.966 
1.000 

- 2 YEARS 
C(air) 

(ug/L) 

247 
249 
252 
256 
261 
268 
275 
283 
293 
303 
314 
326 
339 
352 
366 
380 
395 
410 
425 
440 

C( water) 

(Mg/L) 

840 
847 
857 
871 
889 
910 
936 
964 
996 
1031 
1069 
1110 
1153 
1198 
1245 
1293 
1343 
1394 
1445 
1497 

C(sohds) 

(ug/kg) 

306 
308 
312 
317 
323 
331 
341 
351 
363 
375 
389 
404 
420 
436 
453 
471 
489 
507 
526 
545 

C{total soil) 
(ug/kg) 

378 
381 
385 
392 
400 
409 
421 
434 
448 
464 
481 
499 
519 
539 
560 
582 
604 
627 
650 
673 

C(air) at Source 
(ug/L) 

Henry's Constant 

Distribution coefficient 

440 

0.294 

0 364 

Bulk Density 
(g/cm3) 

Water Porosity 

Air Porosity 

1 85 

0 1 

0 2 
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TABLE 1. CALCULATED PCE CONCENTFIATIONS IN SOIL FOR COVERED CASE FOR 0w=O 10 

Depth below 
cover (cm) 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 

T IME 
Relative C(air) 

0.991 
0 9 1 2 
0.913 
.0 915 
0 9 1 8 
0 921 
0 924 
0.928 
0.932 
0,937 
0.942 
0 948 
0.953 
0.960 
0.966 
0 972 
0.979 
0.986 
0.993 
1.000 

- 5 YEARS 
C(air) 

(ug/L) 

436 
401 
402 
403 
404 
405 
407 
408 
410 
412 
414 
417 
419 
422 
425 
428 
431 
434 
437 
440 

C( water) 

(ug/L) 

1483 
1365 
1367 
1370 
1373 
1378 
1383 
1389 
1395 
1402 
1410 
1418 
1427 
1436 
1445 
1455 
1465 
1476 
1486 
1497 

C(sohds) 

(ug/kg) 

540 
497 
497 
499 
500 
502 
503 
505 
508 
510 
513 
516 
519 
523 
526 
530 
533 
537 
541 
545 

C(total soil) 

(ug/kg) 

667 
614 
615 
615 
618 
620 
622 
625 
628 
631 
634 
638 
642 
646 
650 
655 
659 
664 
669 
673 

Depth below 
cover (cm) 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 

TIME 
Relative C(air) 

0 994 
0.994 
0.994 
0.994 
0.994 
0.994 
0.995 
0.995 
0.995 
0.996 
0.996 
0 995 
0.997 
0.997 
0.998 
0.998 
0 999 
0.999 
1.000 
1 000 

- 10 YEARS 
C(air) 

(ug/L) 

437 
437 
437 
437 
437 
438 
438 
438 
438 
438 
438 
438 
439 
439 
439 
439 
439 
440 
440 
440 

C(water) 

(ug/L) 

1487 
1487 
1487 
1488 
1488 
1488 
1489 
1489 
1489 
1490 
1490 
1491 
1492 
1492 
1493 
1494 
1494 
1495 
1496 
1497 

C(solids) 

(ug/kg) 

541 
541 
541 
541 
542 
542 
542 
542 
542 
542 
543 
543 
543 
543 
543 
544 
544 
544 
544 
545 

C(total soil) 

(ug/kg) 

669 
569 
669 
669 
669 
669 
670 
670 
670 
670 
670 
671 
671 
671 
672 
572 
672 
673 
673 
673 

C(air) at Source 

(ug/L) 

Henry's Constant 

Distribution coefficient 

440 

0 294 

0 364 

Bulk Density 
(g/cm3) 

Water Porosity 

Air Porosity 

1 85 

0 1 

0 2 
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TABLE 2 CALCULATED PCE CONCENTRATIONS IN SOIL FOR COVERED CASE FOR 0w=O.15 

Depth below 
cover (cm) 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 

TIME 
Relative C(air) 

0.008 
0.011 
0015 
0 021 
0 030 
0.043 
0.060 
0 082 
0.111 
0.147 
0.192 
0.246 
0.310 
0.384 
0.469 
0.562 
0.664 
0 772 
0.885 
1.000 

- 1 YEAR 
C(air) 

(ug/L) 

4 
5 
6 
9 
13 
19 
26 
36 
49 
65 
84 
108 
136 
169 
206 
247 
292 
340 
389 
440 

C{ water) 

(ug/L) 

12 
16 
22 
31 
45 
64 
89 
123 
166 
220 
287 
368 
464 
575 
701 
841 
993 
1155 
1324 
1497 

C(sohds) 
(ug/kg) 

4 
6 
8 
11 
16 
23 
32 
45 
60 
80 
105 
134 
169 
209 
255 
306 
362 
420 
482 
545 

C(total soil) 

(ug/kg) 

6 
7 
10 
15 
21 
30 
42 
57 
78 
103 
135 
173 
218 
270 
329 
394 
466 
542 
621 
702 

Depth below 
cover (cm) 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 • 
200 

TIME 
Relative C(air) 

0.083 
0.089 
0.100 
0.115 
0.135 
0 159 
0.188 
0.223 
0 262 
0.307 
0.358 
0413 
0 474 
0.539 
0 609 
0 682 
0 759 
0 838 
0918 
1.000 

- 2 YEARS 
C(air) 

(ug/L) 

36 
39 
44 
51 
59 
70 
83 
98 
115 
135 
157 
182 
208 
237 
268 
300 
334 
369 
404 
440 

C(water) 

(ug/L) 

124 
133 
149 
172 
201 
238 
282 
333 
393 
460 
535 
618 
709 
807 
911 
1021 
1135 
1254 
1374 
1497 

C(solids) 

(ug/kg) 

45 
49 
54 
63 
73 
87 
103 
121 
143 
167 
195 
225 
258 
294 
332 
372 
413 
456 
500 
545 

C(total soil) 

(ug/kg) 

58 
63 
70 
81 
94 
112 
132 
156 
184 
216 
251 
290 
332 
378 
427 
479 
532 
588 
645 
702 

C(air) at Source 

(ug/L) 

Henry's Constant 

Distribution coefficient 

440 

0 294 

0 364 

Bulk Density 
(g/cm3) 

Water Porosity 

Air Porosity 

1.85 

0 15 

0 15 
• 
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TABLE 2 CALCULATED PCE CONCENTRATIONS IN SOIL FOR COVERED CASE FOR 0w=O 15 

# Depth below 
cover (cm) 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 

TIME 
Relative C(air) 

0.391 
0 397 
0 406 
0419 
0 435 
0.455 
0 479 
0.505 
0.535 
0.567 
0.603 
0 640 
0 680 
0.722 
0.766 
0.811 
0.857 
0.904 
0.952 
1.000 

- 5 YEARS 
C(air) 
(ug/L) 

172 
175 
179 
184 
192 
200 
211 
222 
235 
250 
265 
282 
299 
318 
337 
357 
377 
398 
419 
440 

C(water) 
(ug/L) 

585 
594 
608 
627 
652 
682 
716 
756 
800 
849 
902 
958 
1018 
1080 
1146 
1213 
1282 
1353 
1425 
1497 

C(solids) 
(ug/kg) 

213 
216 
221 
228 
237 
248 
261 
275 
291 
309 
328 
349 
370 
393 
417 
442 
467 
493 
519 
545 

C(total soil) 

(ug/kg) 

274 
278 
285 
294 
306 
320 
336 
355 
375 
398 
423 
449 
477 
507 
537 
569 
601 
634 
668 
702 

Depth below 
cover (cm) 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 

TIME - 10 YEARS 
Relative C(air) 

0.707 
0.710 
0.715 
0 721 
0.729 
0.739 
0 750 
0.763 
0.777 
0.792 
0.809 
0 828 
0.847 
0 867 
0 888 
0.909 
0.932 
0.954 
0 977 
1 000 

C(air) 
(ug/L) 

C(water) 
(ug/L) 

C(solids) 
(ug/kg) 

C(air) at Source 440 

(ug/L) 

Henry's Constant 0 294 

Distribution coefficient 0 364 

311 
312 
314 
317 
321 
325 
330 
336 
342 
349 
356 
354 
373 
381 
391 
400 
410 
420 
430 
440 

1059 
1053 
1069 
1079 
1091 
1105 
1122 
1141 
1153 
1186 
1211 
1238 
1267 
1297 
1329 
1361 
1394 
1428 
1462 
1497 

Bulk Density 
(g/cm3) 

Water Porosity 

Air Porosity 

385 
387 
389 
393 
397 
402 
408 
415 
423 
432 
441 
451 
461 
472 
484 
495 
507 
520 
532 
545 

1 85 

0 15 

0 15 

C(total soil) 
(ug/kg) 

496 
498 
501 
506 
511 
518 
526 
535 
545 
556 
568 
581 
594 
608 
623 
638 
654 
670 
686 
702 
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TABLE 3 CALCULATED PCE CONCENTRATIONS IN SOIL FOR COVERED CASE FOR 0w=O 20 

Depth below 
cover (cm) 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 

TIME 
Relative C(air) 

0.000 
0.000 
0.000 
0 000 
0 000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.001 
0 004 
0.013 
0.033 
0.075 
0.155 
0.286 
0.477 
0.722 
1.000 

- 1 YEAR 
C(air) 

(ug/L) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
2 
6 

14 
33 
68 
126 
210 
318 
440 

C(water) 

(ug/L) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
2 
7 
19 
49 

113 
232 
428 
713 
1081 
1497 

C(solids) 

(ug/kg) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
2 
7 

18 
41 
84 
156 
260 
393 
545 

C(total soil) 

(ug/kg) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
i 
3 
9 

24 , 
55 
113 
209 
348 
527 
730 

* 

Depth below 
cover (cm) 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 

TIME 
Relative C(air) 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.001 
0.003 
0.006 
0.001 
0.024 
0.044 
0.078 
0.131 
0.208 
0.314 
0.450 
0.615 
0.801 
1.000 

- 2 YEARS 
C(air) 

(ug/L) 

0 
0 
0 
0 
0 
0 
0 
1 
2 
1 

10 
19 
34 
58 
92 
138 
198 
271 
353 
440 

C(water) 

(ug/L) 

0 
0 
0 
0 
0 
1 
2 
4 
8 
2 
35 
66 

117 
196 
312 
470 
674 
920 
1199 
1497 

C(solids) 

(ug/kg) 

0 
0 
0 
0 
0 
0 
1 
1 
3 
1 

13 
24 
43 
71 
114 
171 
245 
335 
437 
545 

C(total soil) 

(ug/kg) 

0 
0 
0 
0 
0 
0 
1 
2 
4 
1 

17 

32 
57 
96 
152 
229 
329 
449 
585 
730 

C(air) at Source 

(ug/L) 

Henry's Constant 

Distribution coefficient 

440 

0 294 

0 364 

Bulk Density 
(g/cm3) 

Water Porosity 

Air Porosity 

1.85 

0 2 

0.1 
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TABLE 3. CALCULATED PCE CONCENTRATIONS IN SOIL FOR COVERED CASE FOR 0w=O 20 

Depth below 
cover (cm) 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 

TIME 
Relative C(air) 

0 003 
0 005 
0 007 
0.011 
0 017 
0 026 
0.039 
0 056 
0.080 
0.112 
0.152 
0.203 
0.265 
0.340 
0 426 
0.525 
0.633 
0.750 
0.874 
1.000 

- 5 YEARS 
C(air) 

(ug/L) 

1 
2 
3 
5 
8 

11 
17 
25 
35 
49 
67 
89 
117 
149 
188 
231 
279 
330 
384 
440 

C( water) 

(ug/L) 

5 
7 
11 
16 
26 
39 
58 
84 

120 
167 
228 
304 
397 
508 
638 
785 
947 
1123 
1307 
1497 

C(solids) 

(ug/kg) 

2 
3 
4 
6 
9 

14 
21 
31 
44 
61 
83 
111 
145 
185 
232 
286 
345 
409 
476 
545 

C(total soil) 

(ug/kg) 

2 
3 
5 
8 

12 
19 
28 
41 

59 
82 
111 
148 
194 
248 
311 
383 
462 
548 
638 
730 

Depth below 
cover (cm) 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 

• 200 

TIME 
Relative C(air) 

0.051 
0.056 
0.065 
0.079 
0 096 
0.119 
0.146 
0.179 
0.217 
0.261 
0.312 
0.368 
0 431 
0.500 
0.574 
0.653 
0.736 
0.822 
0 910 
1.000 

- 10 YEARS 
C(air) 

(ug/L) 

22 
25 
29 
35 
42 
52 
64 
79 
95 
115 
137 
162 
190 
220 
252 
287 
324 
362 
401 
440 

C( water) 

(ug/L) 

76 
84 
98 

118 
144 
177 
218 
267 
325 
391 
465 
551 
645 
748 
859 
977 
1101 
1230 
1353 
1497 

C(solids) 

(ug/kg) 

28 
31 
36 
43 
53 
65 
79 
97 
118 
142 
170 
201 
235 
272 
313 
356 
401 
448 
496 
545 

C(total soil) 

(ug/k§) 

37 
41 
48 
58 
70 
87 
107 
130 
158 
191 
228 
269 
315 
365 
419 
477 
537 
600 
665 
730 

C(air) at Source 

(ug/L) 

Henry's Constant 

Distribution coefficient 

440 

0 294 

0 364 

Bulk Density 
(g/cm3) 

Water Porosity 

Air Porosity 

1 85 

0 2 

0 1 
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FIGURE 1. PCE IN SOIL VAPOR FOR COVERED CASE AFTER 1 YEAR 

TIME -1 YEAR 0w - Volumetric water content 

Depth 
(cm) 

Relative vapor concentration 
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FIGURE 2. PCE IN SOIL VAPOR FOR COVERED CASE AFTER 2 YEARS 

TIME - 2 YEARS 0w - Volumetric water content 

Depth 
(cm) 

Relative vapor concentration 
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FIGURE 3. PCE IN SOIL VAPOR FOR COVERED CASE AFTER 5 YEARS 

• 

TIME - 5 YEARS 0w - Volumetric water content 

Depth 
(cm) 

Relative vapor concentration 
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FIGURE 4. PCE IN SOIL VAPOR FOR COVERED CASE AFTER 10 YEARS 

TIME -10 YEARS 0w - Volumetric water content 
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FIGURE 5. PCE IN SOIL VAPOR FOR UNCOVERED CASE AFTER 0.1 YEAR 

* 

TIME - 0.1 YEAR 0w - Volumetnc water content 
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FIGURE 6. PCE IN SOIL VAPOR FOR UNCOVERED CASE AFTER 0.5 YEAR 

TIME - 0.5 YEAR 0w - Volumetric water content 

Depth 
(cm) 
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FIGURE 7. PCE IN SOIL VAPOR FOR UNCOVERED CASE AFTER 1 YEAR 

° e P; h 100 
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